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Sectional View of One of the 13,000-Horse-Power Turbines at the 125,000-Herse-Power Plant of the Electrical Development Company. 


ELECTRIC POWER DEVELOPMENTS AT NIAGARA YALIS—I1.—(Sce page 320.] 
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The Bditor is aiways giad to receive for examination illustrated 

articles on subjects of timely interest. if the photographs are 

, the articles short, and and the facts authentic, the eomicetiens 

will receive special attention. be paid for 
ct reguiar aust rates. 


THE SINGLE-PHASE SYSTEM IN AMERICA. 

The electrical engineers who have been investigat- 
ing the question of the best system of electric traction 
to be adopted on the suburban and terminal lines of 
the New York, New Haven & Hartford Railroad, in 
New York city, have recommended the use of the single- 
phase alternating-current system. This is the most 
important step that has yet occurred in the introduc- 
tion of single-phase alternating-current traction in 
this country; but it is fully justified by the results 
which have already been attained in the first two elec- 
tric roads to be operated with the single-phase current 
in America. 

It is fortunate that the two interurban trolley roads 
upon which the single-phase alternating-current motor 
has been installed, perform a service that is broadly 
different in its requirements. The first of these is a 
high-speed line, built between Indianapolis and Rush- 
ville for the operation of heavy interurban ears at high 
speed. The considerations in the construction and 
equipment of this road were, that the roadbed and 
track and cars must be of thoroughly solid and first-class 
construction, and that a large amount of energy must 
be delivered to each car. On the other line, known as 
the Pontiac-Odell line, the speed is relatively low and 
the cars relatively light and the track of moderate 
cost, the road being built through a sparsely-settled 
ccuntry, in which it was necessary to keep down the 
cost of construction, if the system was to be operated 
at a profit. The high-speed Rushville line was opened 
at the commencement of the year, and the Pontiac line 
three months later, and on both roads the single-phase 
alternating-current motors have done everything that 
was demanded of them. There has been an absence of 
troubles from sparking and overheating, while the 
sliding contact bow trolley on the high-speed line has, 
contrary to expectations, given but very little trouble 
in the nine months of its operation. 

In view of these facts, the announcement that the 
important work of equipping the New Haven system is 
to be carried out on the single-phase system is not 
surprising. The electrics! equipment will be furnished 
by the Westinghouse Blectric and Manufacturing Com- 
peny; and it is interesting to note that the electrical 
equipment of the New York Central's lines, which is 
being provided by the General Electric Company, is 
of the direct-current type. The New York Central 
Company considered, at the time that they decided to 
adopt the direct-current system, that the alternating- 
current Moter and its accompanying equipment had 
not been sufficiently long under test to warrant their 
applying it on the great scale that was contemplated 
on their tines. Since that decision was taken, however, 
the practical experience that has been gained with 
high-tension systems, both abroad and in this country, 
has established beyond a question the reliability, and 
other advantages, of the later type. 

The advantages that led the New York, New Haven 
& Hartford road to adopt the single-phase system are, 
that it dispenses with costly rotary converter sub-sta- 
tions; that it greatly cheapens the line construction; 
that it enlarges the radius of action from a single 
power station; that it possesses great flexibility; and 
that it presents attractive features of economy and ex- 
actness in speed control. Another feature, of great 
importance in terminal work such as this, is the fact 
that the high voltage renders it possible to use the 
overhead line, and get rid of the many complications 
and dangers that would be involved in the use of the 
third rail in the terminal yard. 

The contract for equipping the New Haven road in- 
cludes twenty-five 78-ton electric locomotives, each cap- 
able of maintaining a schedule speed of 26 miles per 
hour with a 200-ton local train, making stops every 2.2 
miles. The same locomotives will be capable .of 
hauling 250-ton express trains a speed of from 60 
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to 70 miles an hour, two or more locomotives being 
coupled up for heavier trains, and operated by a single 
engineer through the multiple control system, A valu- 
able feature of the Westinghouse single-phase alternat- 
ing-current motors is that they will operate success- 
fully with direct current; consequently, the trains can 
be run over the New Haven tracks as far as Woodlawn 
under the alternating current, and from Woodlawn to 
the Grand Central Station they can draw upon the 
direct current through the third-rail conductors used 
by the New York Central. 
OUR TWO GREAT CANAL PROJECTS. 

At the present time the United States has under 
construction two great engineering works which, in 
point of magnitude and cost, far exceed anything un- 
der construction or projected elsewhere. One of these 
is being carried out by the Federal government, the 
other by the enterprise of a single State, and each is 
destined to exert a widely-extended influence upon the 
commerce not merely of the country and state affected, 
but of the whole world. We refer to the 46-mile ship 
canal which is to be opened across the Isthmus of 
Panama, and the 350-mile barge canal which is now 
being built across the State of New York. The 
Federal project, for many reasons, looms so large in 
the public eye thatethe general public, and probably 
the majority of the people in the State in which the 
Erie barge canal is being built, will be surprised to 
know that in the mere magnitude of the work to be 
done the New York canal exceeds that at Panama. 
Furthermore, it is due only to the fact that the unit 
prices that must be paid for work at Panama are so 
much higher than those for work done at home, and 
in a temperate zone, that the cost of the, Panama pro- 
ject will exceed that in New York State, although the 
latter will reach the great total of $101,000,000. This 
comparison, it must be understood, is based upon the 
project for a 68-foot summit level canal at Panama, 
which was the one in contemplation and under con- 
struction.at the time the canal was taken over by the 
United States government. If the attempt be madé to 
cut the canal at sea level, all the elements of 
time, quantities of excavation, and cost wil] be so 
greatly augmented, as to place the Panama enterprise 
beyond comparison with the barge canal. 

At present, however, if the State and Federal canals 
are compared on the mere basis of quantity to be ex- 
cavated and masonry and dams to be built, the re- 
markable fact is established that the completion of the 
Erie barge canal on the present plans calls for more 
work than the completion of the canal at Panama. We 
mention this fact as suggesting that the magnitude of 
the New York State project is little appreciated, not 
merely by the general public but by the people of the 
State that it concerns. The present Erie canal is 
about 350 miles in length, and the new cana! follows 
the old location for only about 100 miles. The other 
250 miles is laid out on what is practically a new 
route, and the change of location is explained by the 
fact that while the original canal clings to the lower 
slopes of the hills, well above the rivers, the new canal 
is located in the valley bottoms, and follows largely the 
rivers and lakes, It is an historical fact of no little 
interest, that the location of the new canal is laid 
very largely on an old route of travel by water, which 
was used by the pioneers who settled the western part 
of the State. When the Erie canal was built, as far 
as possible it avoided these water courses, but the new 
barge canal will follow them with but slight deviation. 
The water route followed by the early pioneers lay 
up the Mohawk River, which was followed to the 
neighborhood of Rome. Here a portage was made to 
Wood Creek, which was navigated to Oneida Lake. 
After crossing the lake the route lay down the Oneida 
River to the junction of the Oneida with the Oswego 
and Seneca rivers at Three Rivers Point. If from this 
point the traveler were bound for the settlements in 
the western part of the State, he would follow the 
Seneca River; or if he were making for Canada, or 
the far West, he would foliow the Oswego River to 
Ontario, and continue his journey by the Great Lakes. 

The new Erie canal follows the Hudson River to 
Waterford; then passes by locks to the Mohawk River 
above Cohoes Falls. From the Falls to Rome the bed 
of the river is utilized, the river being canalized. Be- 
yond Rome there is a summit level connecting with 
Wood Creek, and the canal then continues over the 
old pioneer water route up the Seneca River to the 
vicinity of Clyde. From Clyde the new canal will 
follow the route of the present canal to the Niagara 
River at Tonawanda. Of the other two branches, the 
Oswego barge canal leaves the Erie canal at Three 
Rivers Point, and utilizes the canalized Oswego River 
to Lake Ontario. The new Champlain canal will not 
parallel the Hudson River on the bank of the same 
as at present, but will utilize the river itself from 
Waterford to Fort Edward, and from Fort Edward to 
Lake Champlain the present location will be followed. 

The estimated cost of this great work, as we have 
said, is $101,000,000, and the whole plan of the work 
has been laid cut to accommodate a tonnage of 10,004,- 
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commerce of the upper Great Lakes is between 90 and 
100 million tons per year, and the importance of the 
canal lies in the fact that it will provide a means for 
connecting this huge commerce with the seacoast by 
a direct route, on which freight can be carried at a 
cost below that which is possible on the railroad. The - 
original canal had a depth of 4 feet, and accommodated 
boats of only 80 tons capacity. In 1835 it was en- 
larged to take boats of 240 tons. Then in 1894 came 
the agitation for deepening to 8 feet draft, instead of 
6 feet, and the absurdly inadequate appropriation of 
$2,000,000 was made for doing this work. The pres- 
ent scheme, which owes its success not a little to the 
efforts of President Roosevelt when he was Governor 
of the State, provides a 12-foot depth throughout and 
locks of sufficient length to take two 1,000-ton barges 
at one lockage, which is about eight times the capacity 
of the present canal 





VANDERBILT CUP RACE. 

The second annual contest for the International Au- 
tomobile Cup presented by W. K. Vanderbilt, Jr., was 
run off on October 14 under conditions and with re- 
sults that render it in some respects the most success- 
ful of the great annual international automobile races 
of recent years. In the first place, the weather. was 
ideal. Cloudless skies, a moderate temperature, and the 
gentlest of breezes presented conditions that were ideal 
both for the contestants and for the many thousands of 
people that flocked to the Long Island rate course. 
Then, again, a soaking rain that occurred a few days 
prior to the race, coupled with a second heavy oiling 


of the track, had brought the road into first-class con-— 


dition, the surface being smooth and well compacted, 
and the dust absolutely laid. 

Of the twenty machines that were entered for the 
race, eighteen started promptly on time, the one ab- 
sentee being a 90-horse-power Mercedes of the German 
team. The first to get away was that veteran driver 
Jenatzy in his 120-horse-power Mercedes, and the other 
eighteen contestants were sent away at one minute in- 
tervals, the last of these, Sartori, in a 90-horse-power 


Fiat, flashing away from the mark at exactly eighteen ~ 


minutes past six. So terrific was the speed cut out 
by the leader, that 6 minutes and 52 seconds after Sar- 
tori started, Jenatzy was seen a mile up the road from 
the grand stand, sweeping around the curve and 
straightening out for the long tangent to Jericho, upon 
which the highest speed of the day was to be made, 
He swept by the grand stand amid thunders of ap- 
plause at a speed of 80 miles per hour, having made 
the first round of 28.3 miles in the remarkable time of 
24 minutes and 52 seconds. The next competitor sight- 
ed from the grand stand was that brilliant driver Lan- 
cia, of the Italian team; and fast as was Jenatzy's 
time, Lancia had cut it down by 1 minute and 3 seconds, 
his time for the round being 23 minutes and 49 seconds. 
The lead obtained by Lancia was held and steadily 
increased in the succeeding rounds with mathematical 
precision, the first seven rounds being run at an aver- 
age speed of 69.97 miles an hour. At the end of the 
seventh round he was 24 minutes and 28 seconds ahead 
of the third man, Hemery, and 21 minutes and 7 
seconds ahead of Heath, the cup winner of last year, 
who was again driving a Panhard car. It was conceded 
at this time that, barring accident, the wonderful Ital- 
ian driver would probably win by fully half an hour 


from his nearest competitor. But it was not to be. On — 


his eighth round he had tire troubles, and after adjust- 
ing these, in turning onto the course ahead of Christie, 
he failed to give the latter sufficient room, and a col- 


lision occurred, in which Christie’s machine was — 


smashed and his mechanic seriously hurt, while Lan- 
cia’s machine was so crippled that it took him 1 hour, 
11 minutes, and 17 seconds to complete the eighth 
round. At this time, Hemery was leading with an 
elapsed time of 3 hours, 39 minutes, and 59 seconds, 
Heath being second, Nazzaro third, Szisz fourth, Tracy, 
in the 120-horse-power Locomobile, fifth, and Lancia 


000, while at a slight increase in cost, accommodation — 
can be provided for a very much larger tonnage. The 































































sixth. The Italian made desperate efforts to regain his 


lost position, but he had to be content with fourth 
place at the finish. 


The race was won by the Frenchman Hemery in an 
80-horse-power Darracq, in 4 hours, 36 minutes, and | 





8 seconds, his average speed for the whole race being 
61.49 miles per hour, which is about 9 miles an hour 
faster than the time made last year. Heath was sec- 
ond in 4 hours, 39 minutes, 40 seconds—an average 





speed of 60.71 miles an hour; ahd Tracy was third in — 


4 hours, 58 minutes, 26 seconds, which vorresponds 
to an average speed of 56.90 miles an hour. The fast- 
est lap was made by Lancia on his fourth round in 23 
minutes and 18 seconds, an average speed for the 
lap of 72.87 miles per hour. A deplorable accident 
removed one of the most promising contestants 
the collision of Foxhall Keene, who was driving a 
horse-power Mercedes, with a telegraph pole when mai 
ing the difficult turn at Albertson. The smash placé 
him entirely out of the race, at the time when he 
holding third position, on the sixth round. 
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A TEMPERANCE MATCH. 
BY GEORGE &. HUDGINS, 

It may seem extraordinary, but it is nevertheless 
strictly true, that so innocent an article of domestic 
use as an ordinary sulphur match may be made appar- 
ently to exhibit a most marked antipathy to alcoholic 
stimulants of various kinds. The ordinary wooden 
match does not protest by word of mouth, nor does it 
burst into the indignant flame of protest, when brought 
in contact with spirits. Under certain circumstances, 
however, it will act with great promptness in placing 
itself as far as it can beyond the reach of the obnox- 
ious stimulant. 

The conditions under which a match may be made 
to show its temperance principles are readily obtained. 
If it be thrown upon the surface of some pure clear 
water, contained in a bowl or soup-plate, it will be 
ready for trial. For the sake of definiteness let us 
call the head of the match that end to which the red 
phosphorus mixture has been applied; and the other 
end we will here call the tail. If, as the match lies 
motionless upon the surface of the water at or near 
the center of the containing vessel, we take a minute 
drop of undiluted whisky or other strong spirit, and 
carry it upon the end of a knitting needle, and drop 
it upon the tail of the match, we will see that the 
mateh will instantly move off briskly in the direction 
toward which the head was pointing. It will probably 
only stop when it strikes the side of the bowl. We can 
now drive the match back again to the other side of 
the bowl by the addition of another drop from the de- 
canter, In fact, the match may be driven back, for- 
ward, sideways, or given a circular motion, in accord- 
ance with the portion of the match to which we apply 
the stimulant. In all cases the match will certainly 
move away from the whisky. It will always endeavor 
to free itself from the influence of alcohol. It will 
remain true to its temperance principles under all 
these conditions. One point, however, that is well 
worthy of notice here is that it is not necessary to 
actually touch the match with the drop on the knit- 
ting needle. It is sufficient to deposit the drop on the 
surface of the water, but quite close to the match, and 
it will act as readily and quickly as if it had been 
touched. 

It may be, as our investigation proceeds, that we 
shall find that the desire to escape from the alcohol is 
not entirely to be attributed to the temperance pro- 
clivities of the match itself. In fact, the match may 
rot have any real connection with the cause which 
produces its motion. A little piece of paper folded 
down the center and touched at one end may be made 
to move as the match has done, in the case before us. 

Another fact which directs us to look further for 
the cause of the phenomenon is that a sefentific toy 
has been made in the form of a miniature boat. In 
this boat a small space at the stern when filled with 
ether or other liquid readily mixing with water, and 
discharged through a small hole, covered with a piece 
of linen, will cause the boat to move forward as long 
as this novel method of using “fuel” continues. 

From these experiments with match and paper, and 
from the action of the miniature boat, it is evident that 
it is to the water and the alcohol or ether that we must 
look for the explanation of thé apparent mystery. 

The surface of clear, still water is a film stretched 
and tense, like the head of a drum. This may be 
proved by slowly and carefully filling a tumbler so that 
as the water rises in the glass the surface may be 
kept still and without tremor. If the water be poured 
in steadily and in small quantity, the level of the 
water may be made to rise above the top of the tumbler. 
The edge of the liquid will bend down to meet the 
glass all the way round. The tumbler may thus be 
made to hold more water than its actual cubical con- 
tents would amount to. The overfull tumbler may 
even be carried from place to place, if no sudden jar 
or tremor ruptures the enveloping film or skin. This 
film is of infinite thinness, but it is in no way a scum 
upon the surface. It can be instantly broken and it 
will instantly reform. It is always there, pulling 
equally in all directions, and doing so all the time. 
Now this film, common to all liquids, has a definite 
amount of tension. It varies in different liquids. In 
some it is greater, and in some less, but the films of 
all liquids have a certain amount of surface tension. 

When the match floated on the water, it was lying in 
this surface film, and as the film was pulling it equally 
in all directions, no motion was possible. When the 
drop of alcohol was placed upon the film of water 
at the tail of the match, the alcohol spread out for a 
Moment, and formed also a film of exceeding minute- 
hess, but with less tension than that of the water. 
Taking the place of the water film at the tail of the 
Match, it destroyed its tension, and the pull of the film 
at the head of the match drew it rapidly away from 
the less powerful pull applied by the alcohol. There 
was momentarily a tug of war game played with the 
Match, by the water film at the head, and the alcohol 
film at the tail, with the result that the water flim, 
being the stronger, pulled the match away from the 
Spirit. When the alcohol had mixed with the water, 
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the normal surface tension of the latter being restored, 
the match was again acted upon by a balanced pull in 
all directions. So also in the case of the little boat. 
Its motion resulted from the continuous release of 
surface tension behind, and the pull, upon the bow, of 
the stronger tension of the film in front. The pull 
upon each side, in opposite directions, being balanced, 
no side motion was possible. 

Another very curious but simple experiment, which 
illustrates the differing surface tensions of various 
liquids, may be made with the bow! of clear water. 
If, upon the surface of the water you place a small 
drop of coal oil, you will find that the oil slowly 
spreads out in a circular patch. If upon this circle of 
coal oil, a minute drop of alcohol be placed, the circle 
will be instantly destroyed, and the oil will tremu- 
lously break up and fly outward in all directions over 
the surface of the water. If you are fortunate enough, 
as is sometimes the case, to succeed in having the 
drop of coal oil remain without spreading out, it will 
lie on the surface of the water, forming a minute flat- 
tened globule, very much in shape like an ordinary 
magnifying glass, more correctly described as in the 
form of a bi-convex lens, and the experiment will be 
more interesting. If upon the lens of coal oil floating 
on the water, a small drop of alcohol or pure whisky 
be placed, it will remain for a moment in apparent 
rest, glistening on the top of the oil lens. As you 
watch, the whole will, all at once, with a sudden quiver, 
break up, the alcohol disappearing, while the coal oil 
globule, as it were, explodes, and scatters its particles 
outward in all directions. 

The coal-oil globule floated upon the surface film of 
the water, which it did not break, just as a needle may 
be made to float upon the water, for the selfsame rea- 
son. The globule of alcohol stood there momentarily, 
and the oil just then resisted it. As the alcohol, with 
its feeble surface tension, sank upon the oil, it de- 
stroyed the tension of the film forming the oil's upper 
surface. The pull of the lower oil surface, resting 
unbroken on the water, was greater than that of the 
oil and alcohol-permeated upper surface; the upper sur- 
face consequently ruptured, while the tense under side 
of the oil rolled it over and under, and flung the oil 
outward in all directions, with a miniature convulsion. 
The alcohol and water mixing left the oil particles 
scattered and detached, outside the area of disturbance. 
The whole oil globule, with both surfaces in tension, 
had had its upper surface broken into by the alcohol, 
and the unbalanced pull of the underside film de- 
stroyed it in a moment, as if by magic. 


Sa 


THE SIZE ILLUSION QF WHE DEPRESSED LETTER P. 
BY DR. J. BE, WALLACE WALLIN. 

The illusion consists in the apparent transforma- 
tion of the capital P into a lower-case p when it occurs 
depressed in the line. The illusion quantum is inde- 
pendent of the position of the P in the word, as seen 
in the following examples: 

Prin PaPas PriP 

prin Papas Prip 
It does not seem to be increased by still farther lower- 
ing the P, nor by lengthening the word, nor by being 
placed in juxtaposition to capitals instead of lower-case 
letters. Indeed with some capitals the result of the 
latter expedient is to diminish its strength. The illu- 
sion does not occur with other capitals whose lower- 
ease leiters are similar, namely: C, O, 8, U, V, W, 
and X. 

On first blush this. would seem to be an instance 
of a psychological illusion, an illusion of assimilation. 
The loop in the P assimilates with the contiguous let- 
ters when placed on a level with them, the psycho- 
logical law being that when the differences between 
compared extents are small the extents assimilate and 
seem equal, and when the differences are pronounced 
they contrast and appear more pronounced. But the 
width of the loop is no wider, in the above examples, 
than the top of the r nor the bottom of the a; and, in 
the following examples, the illusion is magnified rather 
by contrasting with a larger extent (O, which is longer 
than the loop and slightly wider) than by assimilat- 
ing with a smaller one (i, here, however, the differ- 
ence is so pronounced that the illusion might, rather, 
be considered to follow the law of contrast, whence P 
should appear enlarged and the illusion weakened) : 


iti Piii OOOPOO0O 
iiipiii O000poc0o0 . 
It appears, then, that the illusion occurs: (a) in situ- 
ations offering no motives for assimilation or contrast 
(the best example, perhaps, is with the lower-case 0) ; 
or (b) in those offering either motive, Hence these 
two motives can, at best, play only a subsidiary rdéle.* 
The illusion is, perhaps, only another case of the 
iilusion of the vertical. We may assume that the aver- 
age level of the line of regard in traveling over the 
line of print is near the upper edge of the preponderant 
letters (which, indeed, certain experiments indicate). 
When the letter P, therefore, is in its norma! position 


* On the Helmholtzian assumption the loop is more separate and dirtinct 
when the P is in its norma) position, Its size ie therefore overestimated. 
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the eye is obliged to deviate in the vertical direction | 

in order to project its important parts upon the mac- — 
ula; and a vertical movement amounts to an éxagger- — 
ated judgment of height. The actual process, of covirse, 
may be simply a motor tendency or an association. At 
the same time, the situation aliows two co-operating 
factors: the law of perspective, according to which the 
high ground appears more remote, which, with optical 
impressions from identical distances, amounts to ex- 
aggerated size; and the fact that the depressed P ex- 
tends below the lower line of the lower-case letters, 
exactly as in the case of the lower-case p. This asso- 
ciation may in itself be so strong as to lead the judg- 
ment astray. That it is a factor may be proved by 


elevating the lower-case p: Prin 


Here the force of the flusion, however, is somewhat 
lessened, which may be due to the conspicuousness of 
the marks distinguishing the two fonts above. 

SCIENCE NOTES, 

A word may be said concerning the regeneration 
phenomena which are strikingly Characteristic of the 
lower groups of plants, but which in the higher plants 
do not seem to be well emphasized, and are certainly 
less understood. The regeneration of the root tip has 
been best studied. In none of the higher plants has 
it been possible from a single isolated active non-sexual 
cell, or a small group of cells, to regenerate the plant, 

The discovery by Millardet about twenty years ago 
of the remarkable fungicidal value of Bordeaux aixture 
was the starting point of the scientific and practical 
development of the use of fungicides, and las resulted 
in a very wide use of the compounds of copper for the 
purpose of preventing plant diseases, Several destruc- 
tive diseases of potatoes, such as early blight and late 
blight, or potato rot, which often eause great loss to 
the growers of this crop, are now easily prevented by 
spraying the plants with Bordeaux mixture; and by 
adding a little Paris green to the mhix:ure protection is 
afforded by the same treatment against the ravages 
of the potato beetle. The black rot and brown rot. of 
the grape, which at one time practidally destroyed the 
grape industry of the Central and Hastern States, have 
been carefully investigated and an effective remedy 
found in Bordeaux mixture. In fact, this mixture, 
which is a combination of copper sulphate and lime, has 
been found an effective protection against the larger 
number of parasites which attack plants through the 
leaves, stems, or fruit. 

We desire to know much more concerning the indl- 
vidual planets, Everybody asks: “Are the planets in-° 
habited?” and no favorable answer has yet been given. 
If one means by the question, inhabited by such beings 
as we are structurally, then one can say that if one 
of us were transported to any of the planets we could — 
not live there a minute. Some, like Jupiter, are too 
hot; others, like the moon, too cold, or without air to 
breathe or water to drink, or with too great or too 
little gravity for our bodies. One does not need to 
assume such likeness, especially since we know some- 
thing of the past history of man and animale on the 
earth, adapted to it in form, size, structure, habits and 
intelligence all correlated. To assume intelligence of 
our type is hardly allowable any more than for struet- 
vres like ours. Vertebrate skeletons are not necessar- 
ily the only form in which intelligence of high type 
may abide. The implements and skill of astronomers 
are yet io determine what can be learned about this 
question. Taking what we know about the deveiop- 
ment of life on earth, it would seem to be insanely tm-” 
probable that, among the millions of millions of huge 
bodies in the universe, all apparently. made of the 
same kinds of matter and subject to the same lawa, 
the earth is the only one among them all to have life 
and mind developed upon it. But at present we do not 
know that it may not be true. Let the twentieth cen- 
tury find out. 

Innumerable storage reservoirs and vast distribution 
systems for supplies of pure water bear witness to the 
encrmous debt which public health’ 
engineering science, as do proper 
and, still more, those splendid s 
‘ith. WAMIAL ge sony. mictere cities tol SURREE 
which not only serve to remove quickly the dangerons 











~ liquid waste of human and animal life, but also keep 


low and wholesome the level of the ground wate, ‘re- 
ducing dampness and promoting dryness of the environ- 


‘ment, and thereby strengthening that physiological 


resistance by means of which the human mechanism 
fights against the attacks of infectious disease. Nor do 
the services of engineering science end here, for the 
fluid content of the sewers must always be safely die 
posed of, and sewage purification is today a problem 
of engineering science no Jess important or diffientt» 
than that of water purification. These same procesdes 
of the purification of water and sewage are matters of 
so much moment in public health science that In al- 
most every country t stations are now main- 
tained at public and private expense for the purpose 
of working out the most practical and most selentific 
methods of purification, 








pectin teagan, ete ete tea 


sheet alee doedinenine sae niets-te cheat one 


teen eee 








316 


THE DUFAUX FLYING MACHINE. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The experiments which were recently made at Paris 
with the new Dufaux flying machine seem to prove 
that a considerable step in advance has been made in 
thie direction. Up to the present we can scarcely 
point to an apparatus which is able to rise in the air 
by the force of its propellers alone, driven by a gasoline 
motor, and carry a reserve of energy necessary to con- 
tinue its flight in the air. Such a machine has been 
bullt by two young engineers of Geneva, Henri and 
Armand Dufaux, who are already known by their in- 
vention of the motosacoche, or gasoline motor outfit 
applied to a bicycle. After working for some time, 
they have succeeded in building a helicoptere, or “pro- 
peller flier,” which will rise in the air as long as there 
is any gasoline in the reservoir, and the supply can 
even be increased, seeing that the filer will carry a 
dead weight of 154% pounds outside of its own weight, 
which is 38% pounds. At the Aero Club it is consid 
ered that the Dufaux apparatus will no doubt aid 
greatly in solving the difficult problem of the “heavier 
than air” type of flying machines. 

The complete apparatus is represented diagrammati 
cally in the accompanying drawing, showing the ar- 
rangement of the propellers, H H H’ H’, carried by the 
stee] tubular frame, B B’, and driven by the motor, M. 
The extensions of the frame are hollow rods, A A’, 
carrying at each end two plane silk surfaces, 8 8 8’ 8’, 
placed above one another and affording a total surface 
of 11 square meters (118.4 square feet). The triangle, 
A. is a rudder fixed in front of the apparatus. The 
total weight of the whole outfit is only 23 kilogrammes 
(50.7 pounds) 

In order to insure the stability of this combined fly- 
ine machine, the longitudinal axle, A A’, is made free 
to rotate round the transverse axis, B B’, and the point 
of application of the motive force, that is to say, the 
crossing of the axes, A A’ and B B’, is nearer to the 
front aeroplanes, 8, than to the rear aeroplanes, 8’. The 
motor, M. and the dead weight, N, moreover, are al 
ways kept vertical under the influence of gravity, while 
the axis of rotation of the screws may be inclined with 
regard to the motor until they become horizontal 

As constructed at present, the apparatus is intended 
simply to demonstrate the principle which the invent- 
ore are bringing out. Once this point is proved suc- 
cessfully, the next step will be to build a complete 
flying machine of 100 herse-power. One of the inter- 
esting points about the apparatus is the motor, which 
is claimed to be a step in advance in the way_of gaso- 
line motors for flying machines. It has been specially 
designed for the purpose by Messrs. Dufaux, and is of 
the two-cylinder, air-cooled type. One of the views 
shows the motor along with the different parts of the 
transmitting mechanism. The motor is of the double- 
acting type. It has two superposed cylinders having 
a combustion chamber at each end and one between 
the two. The three inlet pipes from the carbureter, 
which is a new one of the constant-level type, can be 
seen in the cut of the motor, as well as the three separ- 
ate spark plugs for the ignition. The carbureter is 
placed at the bottom of the motor on the left. It is 
especially light, being made of aluminium and copper 
The high-tension ignition current is produced by a 
single Dufaux induction coil with vibrator. This cur- 
rent is commutated to the different spark plugs. On 
the right is a fan with vanes made of wood frames 
covered with silk. It is driven from the motor shaft 
above, and has a good effect in cooling the cylinders 
The gasoline reservecir is formed of two aluminium 
caps which are sold- 
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lutions per minute is usually given to the propellers. 
Eech one weighs 450 grammes (1.01 pound). The 
method of constructing them is claimed to be one of 
the best which has yet been found for securing light- 
ness and rigidity. The frames are made of thin strips 
of pine wood assembled together and fastened to the 
silk by gluing. The curvature and pitch of the pro- 
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The Motor of the Dufaux Flying Machine. 


pellers were modified after different experiments until 
the inventors reached the best results as to power, 
combined with a good equilibrium. 

The tests of the new apparatus were made at the 
large balloon shed of the Aero Club, in the suburbs of 
Paris. An endless cable was mounted so as to run 
upon four bicycle wheels, two in the ceiling and two 





Arrangement of Planes and Driving Mechanism of 
the Dufaux Fiying Machine. 


upon a beam on the ground, thus forming a quadrilat- 
eral of which the longest side was some 35 feet high, 
and formed a guide for the rise of the machine. The 
latter was attached loosely to the cable by the frame- 
work containing the motor. As soon as the motor was 
started up, the machine rose by the force of the pro- 
pellers and mounted in a vertical and well-balanced 


OcTORER 21, 1905. 


flight up to the roof of the shed, which was as far as 
it could go, as it was retained by a trail-rope. In the 
open air, there is no doubt that it would have risen 
to a considerable height. This experiment was made 
several times, with equal success. Many experienced 
aeronauts, and especially those who are interested 
in the aeroplane method, were present, and they were 
greatly impressed with the way the new machine acted 
As at present constructed, the apparatus is only one 
part of a complete flying machine and will be used for 
the lifting movement. Afterward the inventors are 
to add an aeroplane which will provide for the hori- 
zontal movement. Messrs. Dufaux are now engaged in 
building a complete aviator on the same lines, but this 
is to be a large machine and will carry an aeronaut. 
It is to have a motor of 100 horse-power. 

The aviation committee of the Aero Club consider 
that the Dufaux machine is a great step in advance in 
the question of ‘flying machines of the aeroplane type. 
This is owing to the excellent performance of the 
apparatus and its good balance in the air, a point 
which is very difficult to obtain with a motor-driven 
flier, and one in which very few inventors have been 
able to accomplish enything up to the present. The 
second point is the question of lightness of the ma- 
chine compared with the motive power, or how much 
weight it can lift outside of the dead weight of the 
apparatus. This is an essential point in the matter 
of aviators, and one which it is not easy to solve. 
It is considered that the present experiments go a 
great way toward a solution of this problem for motor- 
driven aeroplanes, seeing that we now have an appar- 
atus of great lifting power compared with its weight, 
and no doubt Messrs. Dufaux will soon succeed in build- 
ing an apparatus which will lift an aeronaut by means 
of its propellers. 

—- — + Ore -C~—~— 
E@ect of Cold on Cellular Life. 

In a paper recently presented to the Académie des 
Sciences, M. Paul Becquerel describes some experi- 
ments relating to the action of extreme cold upon cell- 
life. It has been maintained by different scientists 
that grain or seeds when cooled down as low as —40 
to —250 deg. C. by liquid gases have their vital phenom- 
ena entirely suspended. The living matter can be 
thus preserved as long as it remains at these low tem- 
peratures and keeps its vital property, being again 
restored as soon as it comes back to the normal state. 
Such an opinion seems to be in contradiction“ith the 
ideas which biologists hold as to the continuation of 
vital phenomena. Accordingly, M“Bécquerel was ted 
to make the following experiments in order to throw 
some light upon the question. The seeds or grain were 
divided into four series. The first series includes 
natural dried grain, such as wheat, corn, peas, beans, 
etc. In the second lot the grains are naturally dried, 
but are decorticated, including rice, corn, peas, gourd 
seed, etc. The third lot is dried in vacuo over caustic 
baryta until no more water is given off, while the 
samples of the fourth lot were swelled up in water 
for 12 hours. All the specimens were cooled in liquid 
air for 130 hours, then they were taken out and one 
part was planted in earth, while the second part was 
reserved for examination. After a few days, M. 
Becquerel made the following observation: As to the 
first lot, some of them grew as usual, while others did 
not succeed as well. The grains which contained a 
great deal of water had all been frozen. Of the second 
lot, which had been decorticated, only three succeeded 
in growing. All the dried grains of the third lot were 
found to grow, while the process of swelling in water 

seemed to be fatal, 








ered together. 

One of the main 
ideas has been to 
make the motor as 
light as possible, and 
most of the different 
parts, such as the 
valves, rods, and 
shafts, are made hol- 
low, In this way the 
inventors havesucceed 
ed in bullding a motor 
which weighs only 4.5 
kilogrammes (10.1 
pounds) for an output 
of 31-10 horse-power 
at 1,500 revolutions 
per minute. The 
weight given above 
includes the carburet- 
er, gasoline tank, pip- 
ing, flywheel, and all 
the working parts, and 
is quite a remarkable 
result in the way of a 
light gasoline motor, 
as it means a weight 
per horse- power of 
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and the grains were 
killed. He examined 
some of the grains 
which had been killed 
and finds that this is 
due either to sudden 
variations of gas pres- 
sure in the tissues or 
else to the freezing of 
the contents of the 
cells. Some of the 
grains show cracks, 
which indicates a gas 
pressure. This is no- 
ticed in the case of 
the gourd and the cas- 
tor bean. But he also 
observed the freezing 
of the cells and found 
all the phenomena 
which indicate a gas 
by Matruchot and Mol- 
lard. He concludes 
that the resistance of 
the grain to the action 
of cold depends on 
the amount of water 
and gases which it 








only 3.3 pounds 
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THS DUFAUX BROTHERS AND THAIR NOVEL FLYING MACHINE. 
This view shbwe the motor and the four &@P-biaded propellers, The aeroplanes were added subsequently, 


contains. The cold 
may disorganize the 
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protoplasm and make all return to life imposstble, but 
if the protoplasm has already reached its maximum 
concentration by drying, and consequently its mini- 
mum of action, it escapes the action of the cold and 
does not freeze, thus retaining the germinating prin- 
eiple. The above experiments seem to show, at least 
as far as they have gone, that the argument in favor 
of a suspension of life in the grain will not hold. 
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INTERESTING REPAIR WORK ON A GERMAN 
STEAMSHIP. 
BY DR, ALFRED GRADENWITZ. 

A highly interesting repair work on the alumino- 
thermic process was recently carried out at the Brem- 
erhaven imperial docks. The steamship “Friedrich 
der Grosse,” of the North German Lloyd, the stern- 
post of which had to be repaired, had lost one of her 
propeller blades on sailing home from Australia to 
Bremen. As a consequence of the resulting inequality 
in the working of the propeller, the Siemens-Martin 
steel propeller shaft bracket had been broken. 

The position of the fracture will be seen from the 
diagram. In order to obtain access to this point 
during the welding operation, the plating of the hull 
had first to be removed to the necessary extent, after 
which the fracture was widened by 30 mm. (0.12 in.) to 
make room for the intermediary thermite iron casting. 
In order to avoid any displacement of the propeller 
shaft bracket during the operation, it was maintained 
in the proper position by heavy steel struts and chains. 

The mold used is seen in one of the views. As hori- 
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about 3,000 degrees redueed the oxide and gave a pure 
metal, which welded the fracture. About 50 kilos 
(110 Ibs.) thermite was filled in gradually after the 








Where the Break Occurred. 


casting into the ascension funnel. On the next morn- 
ing the mold was struck off, when the surrounding 
thermite iron casting was found to be free from any 




















Sternpost of the “Friedrich der Grosse” Before Welding. The Fracture Has 


Been Widened 1.18 Inches. The Molding Box is Half Completed. 


zontal displacements of the molding box had to be pro- 
vided for, it was placed on a small sliding way. In 
order to avoid any leakage of the thermite iron, due to 
a defective tightness of the moid, the latter was 
surrounded by an external casing, the intermediary 
space being tamped in strongly with sand. Be- 
sides the admission funnel and the ascension fun- 
nel, the mold was provided with a third opening, 
through which any ashes penetrating into the mold 
could be blown out. This opening had obviously 
to be closed entirely before the casting was com- 
menced. A dry sand core was introduced to this 
effect, the aperture in the walls of the molding box 
being fitted with a blind flange. 

During this preparatory operation, a preheating 
furnace of sufficient size was erected, and an 
electrically-driven fan (a so-called sirocco blast) 
was placed in position. The fire gases for pre- 
heating the fracture were allowed to enter through 
the ascension funnel and to issue through the ad- 
Mmission.funnel and the aperture just referred to. 

The crucible was surrounded by another sheet- 
metal jacket, the intermediary space between this 
and the crucible being filled in with moist sand, 
thus avoiding the risk of the mold being burned 
through or the thermite iron escaping. After 
four hours’ preheating the furnace was removed 
and the crucible placed in position, being held in 
& ring attached to the ship. A casing, lined with 
chamotte, was provided, to receive any escaping 
slags, and the crucible was filled with 350 kilo 
srammes of thermite, 75 kilogrammes of small 
shot, and 314 kilogrammes of powdered manganese, 
and the mixture was ignited. 

The ensuing reaction was quite normal, as ex- 
pected; and for a full description of this welding 
process reference is made to articles published in 
the SurrLement of January 5, 1901, and September 
26,1908. In this process the mixture of metallic 


oxide and pulverized aluminium in the crucible 
was ignited, and the temperature of reaction of 
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Welded Fracture, Showing Irom Cast Around the Break. 


defects, while the ascension funnel struck off the mold 
showed a fracture surface of perfect density. 
By using the thermite process in connection with 





The Admission and Ascension Funnels Have Been 
Left in Position. 


INTERESTING REPAIR WORK OW A GERMAN STEAMSHIP, 








this repair work, the North @erman Licyd was en- 
abled to place the ship in commission again after a 
relatively short time, Whereas an interval of some 
months would have been required to prepare a new 
propeller bracket and to fit it ready for operation. 





Care of Hair and Scalp. ‘ 

One of the most sensible articles on what the “ton- 
sorial artist” calls the “hirsute adornment” of man 
has appeared in the American Physician and is ‘from 
the pen of Dr. George W. Spencer. The doctor says: 

“With our environments the question of cleaning 
the hair and scalp is one of great importance, 

“Women have an excellent method of washing the 
hair; this is made necessary by the fact that. its 
length and thickness do not permit of a rough and 
unsystematic rubbing and scrubbing. 

“On the other hand, boys and men think they have 
to have their scalps and hair scrubbed with soap and 
water and then dried by violently rubbing with a 
rough towe:, ar submitted to a most wonderfully beac 
ficial preparation, called a shampoo, which leaves the 
scalp in a tender and congested condition favorable for 
infection and sensitive atmospheric changes. 

“The cleaning of the scalp should be very carefully 
and tenderly performed, using warm water with a 
mild soap, rubbing in gently and with the ends of the 
fingers, then rinsing with tepid water and drying by 
gently pressing the hair and scalp with a very dry 
towal, continuing until thoroughly dry; or, still better, 
dry it by fanning. If any application is necessary to 
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The Mold Attached to the Fractured Post. 


bring hair thus dried into shape, dampen with a bi- 
chloride of mercury solution 1-2,000. 

“Ordinarily this thorough cleaning need not be done 
oftener than once a week and in the interim the 
hair needs only to be brushed with a soft brush 
without allowing the brush to scratch the scalp. 

“The stiff brush, and especially that most in- 
jurious of all brushes, the military brush, which is 
frequently used for months several times daily 
until it becomes filed with dirt, can only be of 
great injury to the scalp, because of ihe vigorous 
scratching, as well as breaking the hair. AH 
brushes should be destroyed and only bilunt-toothed 
combs used to dress the hair, and these should be 
thoroughly cleaned after each using; and no two 
persons should ever use the same comb. 

“The practice of barbers is a fruitful cause of 
diseased scalps. They use the same brush for all 
customers; before combing or brusking the hair, 
they rub the scalp violently with the ‘ends of the 
fingers, thus rubbing out other than the hair that, 
physiologically, is being shed all the time; by 
this rough usage they injure the scalp and aggra- 
vate any pathological condition that may exist, 
however slight. 

“Muth injury is done by the use of lotions and 
dressings for the hair. It would be impossible to 
mention the many articles used for this purpose. 
The mixture called ‘bay rum’ is one of the most 
common and injurious of these used. Olls of 
different kinds, highly perfumed (to cover their 
nastiness) were at one time extensively used, but 
are now, fortinately, falling into disuse, Normal 
hair has all the oi} needed; the addition of some 
doubtful article will ‘result in decomposition and 
consequently be poisonous, Even when the scalp 





fs affected with that most common and little no- 
ticed disease, dandruff; the above instructions ap- 
ply to the care of the scalp. The only lotion that 
need be used is pure water, unless some disturh- 
ance is indicated by slight itching, then a bichlor- 
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ide-of-mercury solution, 1-2,000, can be sparingly used 

“The mistake of civilization is having lost sight of 
the fact that the hair is ample for the immediate cov- 
ering of the head, so it has instituted the custom of 
wearing hats or caps. 

“The English tourist’s hat is an ideal hat both for 
winter and summer 

When possible no hat should be worn. The oppor- 
leaving the hat off more than 
one would think. 


tunities for are many 

“The leaders of fashion could do much toward bring- 
ing to pass the leaving off of the hat 
cifle advice 


The only spe- 
that can be given, is to take off your hat 


whenever possible.” 











Correspondence, 





The Teaching of Science in Schools, 


To the Edttor of the Scienviric Amenican: 
The study of elementary science, o1 


branch of 


“nature study” 


as it is often called, is a steadily-gaining 
popularity in the modern school. In many curricula it 
absorbs perhaps a third of the pupil's time, and prob 
ably more than haif his 


ologies of all kirds 


much interest. Classes in 
supplanting the 
Whether 


is a question I shall not 


elementary are 
classics and more formal studies of the past. 
this is an advantage or not 
discuss; but no one will deny that it is of the utmost 
importance that these new studies, if they are to be 
of any real value, if they are to produce mental fiber 
of any strength, must be taught thoroughly and well. 
Grave doubts of such thoroughness inevitably assail 
many a college examiner after he has waded through 
the dreary morasses of mental confusion found in 
1umerous entrance papers. 

Last June the writer set an examination in physics 
based upon a well-known college textbook with ques- 
tions of a fundamental character, and no more difficult 
than those asked of freshmen whe have completed 
the first year’s college course. The result was most 
discouraging. Many of the candidates did not attempt 
to answer but one or two of the ten questions required 
Those who were more courageous floundered hopelessly 
through part of the examination, but showed a con- 
fusion of mind that spoke ill for the methods of teach- 
ing used in the schools they came from. 

Before quoting from the papers of these candidates, 
it will be well to explain that physics is not one of 
the entrance requirements at Trinity, but like certain 
other subjects it may be offered to make up the requt- 
site number of courses for admission. The candidate 
who passess it is then eligible to the second year’s col- 
lege course. In fact, he would not be allowed to take 
the first course, and count that toward his degree, on 
the assumption that he has already covered that 
ground once by his entrance examination. It is thus 
essential that the questions asked shall be similar to 
those put to students who have completed Physics I 

The first question was one on fundamental units, and 
here are some of the replies, taken not from the worst 
papers, but from an average selection: 

“Angular velocity is the distance an object travels 
when it is thrown up in the air or on its downward 
course.” 

“Angular velocity is the distance a body covers in 
centimeters when moving in another direction to that 
which gravity would tend to make it go.” (This was 
on the best paper handed in.) 

“Acceleration is the speed with 
travels.” 

“The unit of the C. G. S. system is the dyne, of 
linear velocity is the foot, of acceleration is the foot 
per second, of force is the foot-pound, work is the 
horse-power, of potential and kinetic energy is the foot 
per second.” 

“Bnergy is the power which every body has for do- 
ing work.” (The universality of this dictum is deli- 
cious. } 

“The momentum of a body 
that body per second over a certain space.” 

“The C. G. 8. is the unit of force.” 

Two problems in mechanics were asked, one on a 
ball projected at an angle of 30 deg. to the horizontal, 
involving of course a very simple trigonometric solu- 
tion. This naturally was beyond the ken of those who 
had not yet learned the meaning of sine and cosine. 
Another involved the calculation of the moment of 
inertia of two weights at the extremities of a revolving 
weightless bar. Neither problem was solved correctly 
by any one. 

The theory of the simple pendulum was left un- 
touched by most. Those who attempted it described 
how a pendulum swings, and said a little about kinetic 
and potential energy as exemplified by that useful 
illustration. Archimedes’s principle was variously de- 
seribed. One attempt follows: “Archimedes’s princt- 
ple was based upon the fact that if a solid was placed 
in water, which exactly filled a receptacle, the water 
which overflowed would exactly equal the weight of 
the solid. This made it possible to weigh an elephant, 


which an object 


is the rate of speed of 
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for the water could be collected and weighed a little 
at a time.” 

Another is of the opinion that on account of the 
“impenetrability of matter, when a substance 
is placed in water it must displace its own weight of 
water.” This view of equal masses was quite popu- 
lar; about half the papers made a similar assertion. 

Such questions as the frequency of the note Gg 
when C = 256, or the proof of the electrostatic formula 

v 
Potential —= ——— were quite beyond the scope of all but 

Kd 
one or two, who made feeble attempts to answer them. 
But one would look for more information when such 
concrete subjects as the Wheatstone’s bridge were 
called for, for there is at least some form of wire 
bridge in any school laboratory; so it was a genuine 
surprise to have a boy who came from an excellent pre- 
paratory school say: ‘“Wheatstone’s bridge consists 
of two bars (hor.) some inches from each other. 
Across them a string is strung, one end hanging over 
having a weight attached” (diagram here), (of 
an attempt to describe some method for find- 
modulus of elasticity of a wire.) Other at- 
the famous bridge gave incorrect diagrams, 


etc. 
course 
ing the 
tempts at 
a faulty picture of the piece of apparatus used 
in the school and even the fundamental 
proportion was often incorrectly stated. 

Questions on the electrical and magnetic units pro- 
duced some amazing information. , 

“Susceptibility is the power of showing the slightest 


usually 
laboratory; 


current.” 

“Magnetizing force is the power which does the mag- 
netizing measured in volts and amperes.” 

“The magnetizing force is the force required to mag- 
netize a body.” 

“Magnetic induction is the magnetism excited inside 
a helix, although no electrical connection has been 
formed.” One sees in this last reply what ideas were 
groping in the poor confused brain, but the wonder is 
how the clear-cut mental focus of a future bank presi- 
dent or manufacturer can evolve from such vagueness 
and inability of expression. 

Apparently no one had ever heard of the diffraction 
grating, and the spectra of incandescent solids and 
gases are both hazily described as having “lines,” by 
the few who ventured into the realm of optics at all. 

These samples taken almost at random give an idea 
of the sort of paper that was handed in. Of course, 
seme questions were answered correctly, but the im- 
pression left in the examiner’s mind was one of hav- 
ing come in contact with an intellectual fog, and his 
belief in school science has been (perhaps unfairly) 
correspondingly shaken. 

As physics is the author's department, this discus- 
sion must necessarily take its departure from that sub- 
ject, and I am convinced that work in what might be 
called the more descriptive sciences, such as botany 
or geology, or even chemistry, is of a more satisfac- 
tory nature. Physics, next to mathematics, is the most 
exact science in the sense that there are known to 
physics more fundamental laws capable of exact mathe- 
matical expression than to any other science. Even 
astronomy does not precede it, for the exact position 
of astronomy is a branch of mechanics, and the science 
of astronomy is still in its infancy. In teaching such 
a subject, then, one cannot lay too much stress on the 
underlying principle, the law behind the experiment, 
that the experiment is only intended to illustrate. 
When a certain phenomenon follows by an unassailable 
chain of deductions from a certain great principle, the 
experimental demonstration of this phenomenon fails 
entirely in its purpose if the connecting logical links 
are not understood. And it is this lack of the logical 
or mathematical background to the experimental 
course that seems to me most apparent in the papers 
just discussed. The boy has carefully plotted the field 
about a magnet with the aid of a compass, but to him 
it is only the particular case of a compass and a mag- 
net, and underlying notions of magnetic induction, 
tubes of force, law of inverse squares, etc., have noth- 
ing to do with the diverting little task in hand. The 
teacher perhaps has a class of thirty or more working 
together in the laboratory, and he is able to do little 
more than see to it that the experiment is done cor- 
rectly, a neat report handed in, and certain explana- 
tory references given to the pupil, who goes out with 
a recollection of only a certain particular example of a 
great law. If that law is presented to him in a 
slightly different form, he is utterly at sea, and floun- 
ders about for some support from among the concrete 
experiments that lie scattered about in his mind, un- 
connected and far apart. 

This clinging to the concrete belongs to extreme 


youth, so the sciences that deal largely with the classi- 


fication of concrete cases are betier taught in our 
schools, and are usually more palatable to the pupils. 
But by the time a boy is seventeen or eighteen years 
old, it is a mistake to let him cling too closely to the 
concrete. When he thinks of numerical relations, he 
no longer has to cut imaginary apples into fractions, 
or distribute oranges in certain ratios among little 
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boys. Why, then, is he not able to grapple witn the 
abstract generalizations of science? I do not mean 
that he should abandon the laboratory exemplificaiion 
of the laws he is learning, but the principle should be 
made the central idea which experiment is only to 
prove and illustrate. Of course, historically speaking, 
experiment preceded principle, at least in most’ cases, 
but the inductive method in teaching is far too apt to 
confuse the pupil, who seldom has the maturity of 
mind necessary for unaided generalization. Moreover, 
it is the glory of modern science that new phenomena 
can be predicted from known laws, and the deductive 
side is to-day as essential to progress as the inductive, 

The cause of this unsatisfactory condition, at least 
in the teaching of physics, lies largely in the text- 
books used in schools. Why must the boy taking phys- 
ics in his last year at school study from the childish 
book often used, when if he begins the science a year 
later in college he studies from such authors as Wat- 
son, or Hastings and Beach, or Carhart (to mention 
only a few admirable college textbooks)? Surely, a 
year cannot make so much difference in his mental 
equipment! It will be urged that the books named 
above involve an understanding of trigonometry. True, 
but the amount of trigonometry needed by the student 
of Watson, for instance, could be readily mastered in 
three or four lessons, so this is no serious barrier to 
the teacher who really wishes to use a “college text- 
book.” In many elementary courses no textbook is 
used, and the lecture system is followed. This may 
give satisfactory results in some subjects, but in phys- 
ics it cannot be too severely condemned. In order to 
train the student to think, he must be compelled to 
work for himself; and though the lecturer may give 
references and advise study, those who have tried it 
know how hard it is to exaet the outside work so 
necessary in a mathematical science like physics: and 
the ability to wrestle with a difficult problem or con- 
cept is not fostered by what may be termed the “kinder- 
garten method” in science. : 

Too little time in the classroom, or, what amounts 
to the same thing, a disproportionate stress on the 
laboratory end, is also in part the cause of the evils 
we are discussing. This would not be so if classes 
were small, and the instructor could devote himself 
individually to his pupils, thus making the laboratory 
a more efficient lecture-room; but generally the classes 
are too large, and the pupil depends upon printed di- 
rections, and an inexperienced assistant instructor, so 
the two or three hours spent in the laboratory are not 
the equivalent of a well-conducted recitation involving 
a preparation of an hour or more of hard study. 

Among the causes of inefficiency in teaching school 
science, that which one would least anticipate is the 
extraordinary opinion which seems to prevail among 
school boards and principals that any youth who has 
had a year or two in a science at college is capable of 
teaching the subject. This careless attitude toward a 
field rapidly overtopping many more time-honored sub- 
jects of school instruction, is almost inexplicable. Why 
should a teacher of Latin be chosen with so much more 
care than the teacher of physics and chemistry? With 
the increasing reaction in favor of science, this is 
the more surprising. If science is to supplant the 
classics in popular esteem as a fitting for an active 
useful life and the development of a well-trained mind, 
then let the teacher be one of sound knowledge as well 
as high intellectual ideals, and not merely a genial 
spirit who can play football with the boys in recess 
and bluff successfully when cornered by an inquisitive 
pupil in the classroom. I have seen appointments made 
by excellent schools that for unfitness on the part of 
the appointee rival the political appointments of a 
Tammany administration unchecked by even a pre 
tense of civil service restraint. 

The main reasons for teaching science in school are 
to awaken the pupil’s interest in nature, give him 
some information about its chief laws and phenomena, 
and to train his mind to think clearly and with con“ 
centration. It certainly is open to question whether 
either of these aims is realized in many otherwise ex- 
cellent schools. The interest possibly is stimflated in 
a general sort of way, but the misinformation that 
seems to remain as an ultimate residuum is worse 
than valueless, and the power of clear, concentrated 
reasoning has apparently not been fostered to any very 
high degree. 

If science cannot be taught well, it is far better to 
jet it alone in preparatory courses. The final result 
will be more satisfactory, even to a boy who means te 
study engineering in college. The truth of this asser- 
tion was well illustrated in the writer’s experience by 
the case of a pupil who, though far from dull or lazy, 
was almost the poorest in his class. On being ques 
tioned, he replied that he had had physics in school, 
and when he came to study his lesson it seemed 
familiar, and he was tempted to trust to his recollec 
tion of what he had learned in school, although his 
recitations always showed that knowleiige to be value- 
less. If he had never had the subject before, he would 
have been forced to work and might have learned 
something. The school that has a long list of science 
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courses on its catalogue’s pages is falling in with a 
popular fad. I do not say the fad is wrong, but like 
all fads it is capable of abuse, and unless each of the 
courses is conducted at least as well as the course in 
Xenophon or geometry, requiring as mach real work 
by the pupil and with the same definite results, the 
course is worse than a sham. Let the school authori- 
ties face the fact that in science, as in all other activi- 


ties, good results can only be produced by skilled work- 
ers, and the skilled workman is more expensive than 
the untrained novice. Either the best or not at all 
should be the policy of every school that contem- 
plates adding a course in science to its list of studies, 
if that course is to be anything but a bait for the 


children of unsophisticated parents, and a diversion 
more or less demoralizing to the pupil. 
Henry A. PERKINS, 
Professor of Physics, Trinity College, 
Hartford, Conn., October 2, 1905. 
—_—_—_—_— pe-o-ep 
A Chance for Inventors, 

To the Editor of the Scientiric AMERICAN: 

As at present the price of heniquen is declining in 
the American market, the imperious necessity makes 
itself felt of increasing the acreage devoted to the pro- 
duction of this fiber and of realizing savings in its man- 
agement from the planting to the baling. With the ex- 
tension of the plantations which is already in actual 


progress at present, although not to the extent to which 
it should be carried, there will be secured a material 
increase in the quantity of fiber produced, and this in- 
crease in production will make up in part for the loss 
that follows the decline in price which began some time 
ago and which decline in price can be entirely overcome 


by the economies or superior methods of exploitation 
which may be introduced into the industry. It is evi- 
dently most pressing that these economies be under- 
taken at once, and this is possible in two directions: 
First, that of utilizing, in some manner, the refuse 
which results from the threshing or breaking of the 
textile, and second, some mechanical method of drying 
the fiber, In both these directions there is now a real 
waste of time, of labor, and of money. In respect to the 
former, there is a great waste in carrying to the place 
for threshing a great quantity and a great weight of 
leaves of heniquen, which, reduced in small part, by 
the operation, must then be transported again, with 
still greater labor, to the place chosen for deposit to 
rot. But this is not the only drawback. This place is 
at once converted into a fearful source of infection 
which poisons the atmosphere and the water which the 
plantation must use, and from which contamination is 
developed disease in various forms to such an extent 
that plantations that were noted previously for their 
salubrity have become converted into homes of disease. 

Moreover, feeding this refuse to cattle, which is done 
generally when it is in a rotting condition, makes the 
milk poisonous and develops also in the calves and 
young stock different diseases, one of the most com- 
mon of which is dysentery, as experience teaches us, 
thus demonstrating the error of the popular belief that 
this refuse can be used as a good food for cattle. 

In order to overcome these obstacles and to diminish 
as much as possible the cost of production of heniquen, 
it has occurred to us that, by means of a mechanism in- 
vented for the purpose, this refuse might be utilized as 
a combustible, or for some similar purpose, obviating a 
waste and producing instead an actual profit to the 
planter. 

The spreading of the fiber in order to dry it in the 
sun is an operation quite primitive, and which is cer- 
tainly behind the time, in view of the scientific progress 
of the age. To do this work requires a considerable 
force of laborers who must carry the fiber to the place 
selected for drying, there spread it, then turn it and 
gather it in, as it may appear to be dried, and finally 
transport it to the press. This operation, besides being 
costly, has several drawbacks that make it objection- 
able. Among these drawbacks it appears to us that the 
chief are: the loss of fiber that results from spreading 
and transporting it, as a considerable quantity must 
necessarily be lost either on the wires, on the grass cf 
the route back and forth, and even on the very ground 
of the drying place; the deterioration of the fiber by 
the fall of sudden rains, and finally the loss of time 
which results in the rainy season, because as the rains 
are constant during sometimes many days in succes- 
sion, the planter finds himself obliged to suspend the 
cutting and the separation of the fiber of the heniquen 
by reason of having his drying space already overflow- 
ing with fiber. 

The strong winds which prevail during the fall are 
equally prejudicial, as the fiber is thus blown from the 
wires and scattered, some of it carried even beyond 
the limits of the place for drying. 

In order to overcome these inconveniences and others 
that we have not mentioned because of the necessity of 
keeping our article within reasonable limits, there 
might be invented a mechanical dryer, into which the 
bundles of fiber might be thrown when delivered from 
the threshing machine, and be delivered by the new 


‘ Mischanism dry and ready for baling. 
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The points which we have referred to so briefly are 
so important for the state in general that, in our opin- 
ion, they are very well deserving of the special atten- 
tion of the Heniquen Planters’ Union, which should 
adopt means suitable to attain the object which we have 
indicated. This union might, without any delay, call a 
special meeting in order to consider this very impor- 
tant subject. A petition might be formulated to be 
sent to the governor, who is so firm a friend of progress 
in our state, requesting that he recommend to the legis- 
lature that a prize be provided, to be bestowed upon 
the inventor of any successful machine contrived for 
the purpose as explained above. This Heniquen Pro- 
ducers’ Union might also do something which, in our 
opinion, would be the best possible thing to be done, 
and that is to try to raise by voluntary subscription 
among the heniquen planters a sum sufficient to pro- 
vide the prizes referred to for donation to the inven- 
tors of the machinery in question, which fund should 
be used solely for the purpose of rewarding successful 
attempts to provide such machinery. If this course 
should be taken or adopted by the union, the writer of 
this article holds himself ready to provide five hundred 
dollars toward each prize. Vicente Soxis. 

Merida, Yucatan, Mexico. 

RENE SA MONON LEN SE TT CE TTR EERE eA 
A NOVEL PROCESS FOR DISENGAGING FORCES BY 
MEANS OF SOUND, 

BY OUR BERLIN CORKESPONDENT. 

It is a well-known fact that bodies capable of emit- 
ting sounds (membranes, cords, etc.) are caused to 
vibrate intensely by any outside body placed in their 
neighborhood and sounding the same note, while a 
vibration of less intensity is observed in the ‘case of 
sounds of different pitch. A striking phenomenon based 
on the fundamental notes of resonators is described by 
Mr. H. Michel in a recent issue of Prometheus. 

If a light disk be arranged within a resonator or 
sounding-box so that it can be readily rotated upon 
its axis and the fundamental note of the resonator be 
given off by any acoustical source in the neighborhood, 
the disk will be set rotating and will continue to do 
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so until the sound is discontinued, provided it be 
adjusted at an oblique angie to the longitudinal axis 
of the resonator. No effect is observed if the sound 
be different from the fundamental note of the resona- 
tor. Mr. Michel suggests using this effect for disengag- 
ing forces by means of sounds of a given pitch. The 
retation of the disk can, for instance, be utilized to 
throw in or out, weaken or reinforce electric currents 
that might be used to start any special motor. 

An arrangement suitable for this purpose is illus- 
tiated in the accompanying engraving. a is the longi- 
tudinal section of a resonator, closed by the mem- 
brane, db. A light disk, e, carrying a lever, g, connected 
with the cell, f, is pivoted in the cups, c, d. The rota- 
tion of this disk is limited by the prongs of a fork, h, 
fixed to the bottom of the resonator. An extremely 
feeble tension due to a weak spring, a magnet, or the 
like, presses the disk against one of the prongs of 
this fork, so that the disk is adjusted in a position of 
rest at an oblique angle to the longitudinal axis of 
the resonator. 

If, now, any instrument, e. g., a piano, be played in 
the neighborhood of the resonator, the disk will remain 
at rest until the fundamenta! note of the resonator is 
given off. At that very moment it will start to rotate, 
trying to adjust its surface at right angles to the longi- 
tudinal axis of the resonator, and will throw the lever, 
g. against the metal bar, i, which is connected to 
the other terminal of the cell, f, thus closing the cir- 
cuit. As the egntact between the lever, g, and the bar, 
i, is maintained as long as the sound is continued, the 
current, being completed throughout this time, will be 
able to perform some given operation. The effect of 
the fundameptal note of the resonator on the disk is 
reinforced considerably by means of an acoustic fun- 
nel arranged in front of the membrane. In this case 
the rotation of the disk begins nearly instantaneously 
and rather energetically, as soon as the note is struck. 
This novel process would seem to be capable of many 
practical applications. 





A vine now standing in California, which is consid- 
ered the largest in the world, was planted in 1842 by a 
Spanish woman. Beneath its spreading branches, 
which cover nearly half an acre, 800 persons could find 
protection from the sun’s heat. The first election in 





Santa Barbara County under American rule was held 
beneath its ripening fruit. The vine is of the Mission 
variety. In 1893 it bore 8 tons ef grapes, and in 1896 
over 10 tons. The trunk of the vine is 7 feet 8 inches 
in circumference, It is now owned by Jacob Wilson, 
of Carpinteria, Cal. 
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Electrical Notes, 

A novel wireiess telephone apparatus has been pat- 
ented by M. Biendlot, of Paris. The transmitting an- 
tenna is excited by the effect of a closed circuit where 
continuous vibrations of very high frequency are pro- 
duced by the stepwise discharge of a direct current or 
alternate current generator connected in parallel to a’ 
condenser battery, while the receiving antenna acts 
on a telephone with or without the use of syntonically 
vibrating local currents and wave detectors. The 
sounds to be transmitted act on the closed vibratory cir- 
cuit by means of a manometric flame or a transformer, 
the primary coil of which is fed by a strong micro- 
phone, a singing arc, or any similar device, 

A special wireless telegraph corps has been estab- 
lished for some time past in the German army, where 
the previous wireless telegraph battalion originally con- 
nected with the aeronautical battalion has been attached 
to the telegraph corps as an independent body, though 
it be intimately related to aeronautics in so far as 
captive balloons are required to suspend the sending 
antenna, The importance of wireless telegraphy for 
the signaling service has been illustrated in the Russo- 
Japanese war and is being evidenced also in connection 
with the military operations carried out by German 
troops in Southwest Africa. Wireless telegraphy, while 
ready to work at a moment's notice, is tess Hable to be 
observed or interfered with by the enemy than any 
other means of communication, quite apart from its 
other advantages, It may be sald messages have been 
sent for 250 miles in South Africa, 

The utilization of electric energy for power purposes 
in the spinning mills of the Marquesas of Larios at 
La Aurora and La Industria mills at Malaga, in Spain, 
recently installed, has been attended with some re- 
markabie results. At La Aurora mills, the substitu- 
tion of steam engines driving gear and belting, by 
electric motors driving direct on to the line shafts, 
has reduced the power consumption by 40 per cent. 
Furthermore, the steadier drive obtained from the - 
motors has increased the yarn production by 20 per 
cent, owing to the avoidance of yarn breakages, The 
mills at Malaga are equipped with 72 motors aggregat- 
ing 2,350 horse-power for three-phase current, and 
range in power from 15 to 150 horse-power. The aver. 
age efficiency is 91.1 per cent, and the average power 
factor 88.1 per cent. The electrical energy is trans 
mitted a distance of some 20 miles at a pressure of 
25,000 volts. ; : 

Experiments on a new type of telephone cable are 
said to have been made in Sweden with.extremely fa- 
vorable results. In manufacturing these cables, the 
intention had been to reduce their capacity to a mini- 
mum by passing the bare copper wires through perfor- 
ated disks of insulating material and intredycing the 
cable thus formed into an iron tube, The distance of 
the two conductors of the same Hne is 17 millimeters, 
that of two lines 28 millimeters, and the distance of the 
conductor and iron sheath in the most unfavorable case 
5 millimeters. By this arrangement the capacity of the 
internal conductors of 2 millimeters diameter was re- 
duced to 0.00985 microfarad for 1 kilometer and that 
of the outer conductors to 0.0182 microfarad per kilo- 
meter. The copper wires are of course wound. helicoid- 
ally to avoid induction effects, If the above distances 
be increased to 20, 36.5, and 10 millimeters respectively, 
the capacity will be 0.00935 and 0.0125 microfarad, 
Excellent results have been obtained in connection with 
the experiments made on these cables, especially those 
relating to the insulating resistances. 








The Current Supplement, 


The maple sugar industry is theroughly described 
and illustrated in the opening article of the current 
SupPLeMENT, No. 1555. A possible source of future fuel 
is to be found in the vast peat bogs in some sections 
of the world. How this peat may be commercially utl- 
lized, is explained. A full description of Sir Oliver 
Lodge's fog-dispelling apparatus Is given.’ Mr. Walter 
P. White describes a new form of cell. Mr. Edward 
F. Chandler describes in a practical way the construc- 
tion of a hydrometer.. Dr, A. F. Cuzner writes on the 
origin and control of yellow fever. Exceedingly in- 
teresting is a well-illustrated article on jelly fishes. 
The agricultural application of the gasoline automobile 
is made the subject of an instructive article by the 
English correspondent of the ScrenTivic AMERICAN, 
Mr. J. H. Morrison, the author of “American Steam 
Navigation,” gives a splendid historical summary of 
iron and steel hull steam vessels of the United States. 
Of practical interest is an article on a folding Malay 
kite. An excellent paper by Prof. Albert Granger on 
the manufacture of Sévres ware is presented, 
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ELECTRIC POWER DEVELOPMENTS 
AT NIAGARA FALLS,—L. 
125,000-0R8E-POWER PLANT OF THE ELEO- 
PRICAL DEVELOPMENT COMPANY 

In our first article on the electric 
power development of Niagara Falls, 
published in the Scientiric AMERICAN, 
August 12 of this year, we gave a gen 
eral survey of the situation, in which 
it was shown that at the present time 
there are in operation, or under con- 
struction, on both sides of the Niagara 
River, electrical power plants whose 
combined horse-power is about 500,000, 
and that if to this amount be added 
the total amount of power for which 
charter rights have been granted, the 
total development at Niagara, when the 
full limit of these charters has been 
reached, will be about 900,000 horse- 
power 

At present, the principal scene of ac- 
tivity is the stretch of foreshore on the 
Canadian side, reaching from the com 
mencement of the upper rapids to the 
huge power station of the Ontario Pow 
er Company which extends along the 
foot of the cliff between the Falls and 
the new steel arch bridge. 

Following down the shore line of the 
Niagara River for a distance of 1,500 
feet from the intake of the Ontafio 
Power Company, whose plant was de- 
scribed in our issue of August 12, we 
come to the huge plant of the Plectrical 
Development Company, where the work 
of developing 125,000 horse-power is 
being pushed to completion with re- 
markable activity. There are some re 
spects in which this plant is the most 
original and interesting work of the 
kind that is being done at Niagara 
Falis. Briefly stated, it includes, first, 
a massive concrete gathering dam which 
extends out from the river bank, and 
curving upstream thrusts its arm boid- 
ly, for a distance of 700 feet, into the 
deep and swiftly rushing waters of the 
rapids; second, a vast wheel pit, with 
hydraulic turbines at the bottom con- 
nected to electric generators located in 
a magnificent power station above at 
ground level; and, third, a tall-race tun 
nel which has been carried in a direct 
line beneath the river, 150 feet below its 
surface, to discharge the spent waters 
at the base of the perpendicular wall 
over which the Horseshoe Falls de- 
scend 

Not a little of the expense and diffi- 
culty attending this great work was due 
to the necessity of building out into the 
rapids a massive cribwork cofferdam, 
with which to thrust the rushing wa 
ters of the rapids aside, and uncover 
the river bottom preparatory to build 
ing thereon the concrete gathering dam 
The space to be unwatered was about 
2 acres in extent, and the dam, in spite 
of the fact that it was a merely tem- 
porary construction, varied from 20 to 
46 feet if width, and had a total depth 
of water against it, when it had reached 
out into the deepest part of the rapids, 
of 26 feet. Its length from the shore to 
its extreme point is 2,115 feet. For the 
greater part of this distance the coffer- 
dam is 46 feet in total width, consist- 
ing on the outer or river side of a struc 
ture 24 feet in width and 32 feet in 
height, and on its inner side of an- 
other structure 16 feet in width, and 
ef about the same height, with a 6-foot 
space between them filled in with 
puddle to render the cofferdam water- 
tight. 

The construction of this work in still 
water would have been a matter of con 
sidernbie magnitude; but when we bear 
in mind that it had to be carried out 
into a mighty cataract which Was run- 
ning 26 f€et deep at a velocity of 15 
miles per hour, the daring of the work 
and its inherent difficulties can well be 
understood. These difficulties were ag 


#ravated by the fact that the river bot- 
tom was extremely rough and uneven, 
full of boulders and deep fissures. The 
dam was built out in 16-foot sections. 
Bach section was constructed in the still 
water under the lee of the dam, and 
then launched into place: but before 
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This structure, 46 feet In width, and 2,116 feet long, was built to divert the water from the site on which the 
gathering dam was built, 


The Main Cofferdam. 
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This excavation is 421 feet long, 27 feet wide, and 138 feet deep. 


At the Bottom of the Wheelpit. 











This shows the condition of the river bottom on the site of the outer basin. 


Bottom of the Niegara Upper Rapids, Unwatered. 
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building the section, it was necessary 
to make a survey of the river bed. This 
was done from a platform which was 
suspended out from the completed dam, 
the contour of the bottom being deter- 
mined by sounding with iron rods. The 
new section was then floated out into 
position in the rushing torrent, and to 
prevent its being carried away, a sliding 
shield, built of massive timbers, was 
moved forward along the outer face of 
the dam to act as a kind of temporary 
breakwater. The new section was 
brought forward into the lee of this 
shield, drawn into place by steel cables, 
and loaded down with rock. A glance 
at the accompanying views of the un- 
watered bottom of the rapids and of 
the launching of a new section shows 
how extraordinarily difficult an under- 
taking this was. 

When the cofferdam was completed 
and the river bottom laid dry, a con- 
crete gathering dam, 33 feet in width 
and 26 to 33 feet in depth, was built out 
from the shore, the inshore end being 
located just below the intake of the 
wheel pit, and the dam extending out 
diagonally into the rapids for a distance 
of 700 feet. The crest of the dam is 
somewhat lower than the surface of the 
water, for which it will act as a weir or 
spillway. The crest of the dam at the 
inshore end is built at a lower level 
than the rest of the structure, this being 
done in order to insure that there shall 
be a steady and somewhat swift current 
sweeping past the outer row of sub- 
merged arches through which the water 
will flow into the tubes leading to the 
wheel pit. The effect of this current 
will be to carry floating ice and general 
debris clear of the intakes. It is ex- 
ceedingly important that the water that 
enters the penstock, as the large tubes 
leading down to the turbines are called, 
should be kept clear of floating debris; 
for if this should pass through it would 
not only cause rapid wear and. possibly 
the wrecking of the water turbines, but 
it would set up serious friction and 
greatly impair their efficiency. In order 
to prevent this, the intakes, of which 
there are two, consist of two parallel 
walls of heavy concrete carried upon 
submerged arches. The artificial cur- 
rent created in the forebay by the low- 
ering of the inshore end of the gather- 
ing dam, as above described, causes the 
ice and drifting debris to be swept safe- 
ly clear of the submerged arches on 
which the wall is carried. After pass- 
ing through the two parallel rows of 
submerged arches, the outer one of 
which is practically a continuation of 
the shore line of the river, the water 
flows through a screen, which effectual- 
ly catches any of the finer debris. Open- 
ing into the inner forebay on the in- 
shore side of the rack are eleven steel 
penstocks 10% feet in diameter, which 
conduct the water to the bottom of the 
wheel pit. 

THe WuHeeL Pir.—The wheel pit is a 
huge excavation 27 feet in width, 421 
feet in length and 138 feet in depth, 
which has been blasted out of the solid 
rock in the unprecedented time of eight 
months. Two branch tailraces each 26 
feet in diameter extend parallel with 
the wheel pit and below the floor level, 
one on each side, and converge into 
one huge tail-race tunnel which has 
been excavated in a straight line, for @ 
distance of 2,000 feet, to the Falls. 
Founded directly upon the solid rock 
at the bottom of the wheel pit are eleven 
massive turbines of the type shown on 
our front-page engraving. Each of these 
has a capacity of 13,000 horse-power at 
three-quarters gate. Although the char- 
ter of the company is for 125,000 horse 
power, the generators under overload 
conditions would have a maximum ca 
pacity of 165,000 horse-power. They are 
of the vertical type and the power is 
transmitted from each one by a massive 
vertical hollow shaft 115 feet in length, 
which extends up through the wheel pit, 
and is supported at three intermediate 
points by solid masonry bearings. Each 
shaft carries at the top, in the great 
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generaling station at ground level, an electric gener- 
ator of 9,375 kilowatts capacity. The turbines dis- 
charge into the two branch tailraces, five of them 
to one side, and six to the other. This is a new 
and excellent feature in this plant, for by the use 
of two separate branch tunnels it becomes possible to 
close down one-half of the station for repairs while 
the other half is running. Thus to all intents and 
purposes the Electrical Development Company has two 
stations, absolutely independent of each 
other, at command. A valuable advan- 
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the tunnel. In the whole of this work, which was car- 
ried on without interruption until its completion, re- 
markably quick tunnel excavation was done. In the 
first drift of the main tunnel, whose section was 13 
feet high by 27 feet greatest diameter, the work was 
carried along at the rate of 50 feet per week, and the 
main drive, including the yellow-pine timbering, was 
exeavated at a rate as high as 68 feet per week. The 
diameter of the excavation was 30 feet. The tunnel is 
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that it is no longer necessary to send abroad to secure 
them. The turbines under consideration were designed 
end built at the works of the i. P. Morris Company, of 
Philadelphia, to whom we are indebted for our illus- 
tration. To the right is seen the lower portion of the 
huge vertical pénstock, 1044 feet in diameter; which 
opens into two annular passageways that lead entirely 
around the axis of the turbine. They deliver the wa- 
ter to the two water wheels, through which it passes 
into a central chamber to finally pase 
cut through the draft tube into the tail- 





tage of this arrangement is that fre- 
quent examinations can be made of the 
turbines, shafting, and generators, and 
any trouble may be detected in its early 
stages. A further advantage is that the 
turbines will be at all times accessible, 
and will not be continually more or less 
flooded, as they are in other plants. 
THe TarRrace TUNNEL~—The two 
branches of the tailrace merge at the 
downstream end of the wheel pit in one 
large tunnel, which is carried in a 
straight line and with a fall of 20 feet 
in its total length of 2,000 feet, through 
to the cliff over which descend the wa- 
ters of the Horseshoe Falls. This is 
the most daring piece of engineering in 
the whole work, or, indeed, in the whole 
range of power development as carried 
out by the various Niagara companies. 
Had this tunnel been carried around be- 
neath the shore line to discharge, like 
that of the Canadian Niagara Power 
Company's plant, through the side of 
the gorge, the tunnel must have been 
built on a curve and its length would 
have been considerably greater. A re- 
markable feature of its construction is 
the fact that it was built from the lower 
end toward the wheel pit. This was 
done from motives of economy; for to 
have commenced at the wheel pit end 
would have. necessitated hoisting the 
excavated material to the surface, 
through an average height of 135 feet. 
By building it from the lower end, it 
was possible to dispose of the material 
by dumping it out through the face of 
the cliff, where it was speedily washed 
away by the rush of the falling waters. 
As a preliminary to driving the tun- 
nel proper, a shaft was sunk on shore 
near the edge of the Falls, and a work- 
ing tunnel was driven parallel with the 
Falls to the point of exit of the big tun- 
nel. After the working tunnel had been 
carried to within a short distance of the line of the 
main tunnel, the engineers drove a short cross drift 
out through the face of the cliff, in order to investi- 
gate conditions. When the final shot was fired the 
mass of falling spray and broken water was driven by 
its own velocity and the pressure of the wind into the 
working tunnel so fast that the workmen barely es- 
caped with their lives, and the water came in such 
volume that the pumps were not able to keep it down. 
After great labor and danger, the outlet was reached 
by traveling along the debris at the foot of the cliff 
behind the Falls, and the obstructing debris was re- 
moved by successive blasts of dynamite, thus draining 








race tunnel. The speed of the wheels is 
regulated by two cylindrical, vertically. * 
sliding gates, one at éach wheel, which 


trolled governor in the generating sta- 
tion above, 

Tue Generatine Sration.--iIn the de- 
sign of the generating station which, in 
its completed condition, will contain 
eleven 12,500-horse-power generators, 
the company have endeavored toe put 
up a building which, : architecturally, 
will be in keeping both with the magni- 
tude and dignity of the plant and with © 
the beauty of Victoria Park, in which 
it is located. The building, which will 
be 500 feet long, 70 feet wide, and 40 
feet high, will be in the style of the 
Italian renaissance. The front facade will 
show a lofty center bay, two end bays, 
and two loggias, each with an imposing 
colonnade, The surrounding grounds 
will be laid out suitably to the genere) 
landscape effect of Victoria Park, and 
it is believed that so far from being an 
eyesore the building will be a decided 
addition to the scenic attractions of this 
justly-famed resort. We are indebted 
to Mr. Beverly R. Value, chief engineer 
of the Electrical Development Company, 
for facilities and information given 
during the preparation of this article. 

The hydraulic portion of the work 
was designed by Mr, Hugh L. Cooper 
and executed under the direction of Mr. 
Beverly R. Value. 

——20 oe 

A time-recording camera which will 
prove of great utility in timing automo- 
bile races, where exactitude is such a 
great requisite, has been devised by 
two English inventors, The feature of 








Showing the outlet of the tatirace tanne! for discharging the water behind the falls, 


Section Through the Niagara Falls. 


lined throughout with 24 inches of concrete, which is 
worked in between the pine timbers, the latter being 
left imbedded in the concrete, The finished diameter 
of the tunnel, when the latter had received its final 
concrete coat, was 25 feet. 

THe TURBINES AND Power Station.—The eleven tur- 
bines are the largest ever constructed. Time was 
when we had to go abroad to secure hydraulic machin- 
ery of the largest size, and, indeed, the water wheels 
of the first installation of any magnitude at Niagara 
Falls were built in Switzerland. Of late years, how- 
ever, American manufacturers have taken up the de- 
sign and construction of large turbines so successfully 














Launching a crib in 26 feet of water in the upper rapids where the water is ranning at 15 miles an hour, 
Building the Temporary (offerdam. 
ELECTRIC POWER DEVELOPMENTS AT NIAGARA FALLS,—II. 





the apparatus is that a photograpn of 
the car is obtained when passing a 
given spot at a given time, recording 
the actual time to the fraction of a sec- 
ond. The shutter speeds give a range of exposures 
from 1-25 of a second to 1-1,000 of a second, while at 
the same time and with the same movement a photo- 
graph is taken of a watch, thus giving the exact time. 
A special case is provided for the watch, and in an 
opening above the latter a card is inserted giving the 
date, which can be signed by the officer responsible 
for the time test. Underneath the dial is a numbering 
apparatus. The case is so made that after the official 
has placed the watch in the case, it can be sealed up, 
and it is impossible to tamper with the watch without 
breaking and destroying the seal. The record thus 
procured can be referred to at any future time. 


View at junction of the two tanoels at each side of the wheetpit with main tannel, 
Building the Tailrace Tunnel Beneath the River, 


are operated by an electrically-con-@ 
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A NEW METHOD OF CONSTRUCTING SANITARY 
SEWERS. 

newer in every word 
No 

taken in the con- 


A atrictly sanitary sense of the 
be built 


matter how great 


cannot of either brick or vitrified crock 


pains and care are 


struction, there will be more or less seepage, if not at 


first, then later as the mortar rots with 

The vitrified sewers 
tury, the that 
inserted in the joints to prevent seepage and the pipe 
the 


loosens the cement 


age 


pipe cannot be perfectly sani- 


for reasons enough cement cannot be 


rests on the collars at joints and either breaks 


them or thereby admitting seepage 


in almost every joint of pipe teinforced concrete ap- 
a. offers one solution of the problem 
of Jack- 


for 


The Jackson Cement Sewer Pipe Company 
Mich 


manufacturing reinforced sanitary concrete sewer pipe 


son, have introduced molds and machinery 


that will last for decades without entailing any repairs. 
One of our engravings shows the building of a five- 


Mich.., 
pipe into the ditch. 


and 
This 
15 inches to 10 feet 


that 


feot reinforced concrete sewer at Jackson 


the lowering of a five-foot 


pipe can be made in any size from 
The 


and 


in diameter particular feature appeals to 


the 


This 


every engineer experienced sewer builder is 


manner in which the joints are coupled together 


ie done by an iron band running around each joint of 


pipe and through the loop of the fron bars, which are 


imbedded in the cement and through the pipe 


When 


pass 
this coupling is made the joints are cemented, 
The cement 


bands makes the joint as strong 


forming continuous plece of pipe 


adhering to the tron 


one 


part of the pipe. Seepage is impossible and 


obviated 
engraving 


ae any 
entirely 


Our other shows a three-foot diameter 


section of reinforced concrete sewer pipe ninety days 


old, carrying a weight 
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thunder-claps grow less frequent, and 
perses without having fulfilled its threats, while out- 
side the defended zone havoc reigns. 

Though opinion is divided as to whether the favor- 
able results when they occur are caused by the firing, 
or would have occurred without, many of the farmers, 
vine-growers, and gardeners believe the former. And 
M. Violle, the eminent French physicist, who is him- 
self a vineyard-owner, reported very favorably, in Feb- 
ruary, to the French Academy of Sciences the results 
of the campaign of 1904 in Beaujolais. M. A. Dastre, 
writing in the Revue des Deux Mondes (Paris), June 1, 
1905, makes some bright suggestions. He thinks the 
must be extended over a “long series of 
its success can be considered as estab- 
But the efficacy of the shooting, he says, “will 
paradoxical or absurd appearance if we re- 
the réle played by electricity in all these phe- 

We know since Franklin that those phe- 
which are spread over the cloud zone are 
essentially electrical. The tendency to-day is to admit 
that those which are produced by the hail-preventing 
cannon have a like character. We may 

Violle and the other physicists acquaint- 
acquisitions of science, that the 
shooting at the clouds does nothing else than re-estab- 
lish the electrical equilibrium in the sky. The cannon, 
reckets, and bombs might act upon the electrical con- 
dition by means of the warm and ionized gases which 
The hail-preventing implements would 
then work as veritable lightning-rods operating in the 
very heart of the clouds. What might be effica- 
cious is neither the concussion of the air, nor 
its sonorous vibrations, nor the mechanical action of 
the whirl of gas, nor the shock of the sort of rotatory 


experiment 
years” before 
lished. 

its 
flect on 
nomena. 
nomena 


lore 


( paragréles ) 
with M 
with 


admit 


ed the recent 


they occasion. 





the storm dis- 
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always electrified, in one way or the other, positively 
or negatively. Its electrification results from various 
causes—friction, influence—to which is added, these 
latter days, the flow of negative electricity produced 
by the ultra-violet part of the sun’s rays. If the little 
drops of the cloud remain separate and distant from 
each other, that is in consequence of the electrical 
repulsion which disperses light bodies charged with 
electricity of the same name. Let the cloud be dis- 
charged in any way, by the warm and ionized gas com- 
ing from the hail-preventing cannon, or by contact 
with a cloud charged contrarily to it, and at once the 
little drops, just now separate, unite into drops as 
much bulkier as the discharge shall be quicker and 
more complete. Thus is explained that rain in’ big 
drops, which, in a storm, follows the first flashes of 
lightning; thus is explained, again, those torrential 
rains which have frequently been noticed during great 
battles. This, however, is only rain. To pro- 
duce hail a further condition is necessary. The cloud 
must be put in contact with a cooled stratum of air, 
as are in fact the upper strata of the atmosphere. In 
that case, its temperature may fall below the freezing 
point without the cooling at once revealing itself by 
any apparent sign. The little drops, though very cold, 
remain liquid. But let any circumstance whatever hap- 
pen to put these little drops in surfusion in contact 
with any particle of ice whatever coming from else- 
where; at once they suddenly solidify round that cen- 


ter, and so form that ice-marble which is the hail- 
stone. 
“To the conditions of that storm which turns to 


rain there must, then, in order that there may be hail, 

be added extensive vertical displacements 

that shall commingle the warm and low clouds with 
the atmosphere’s up- 





of 20,000 pounds, This 
of itself speaks for the 
enormous strength 
durability of the 
removes 


ind 
pipe, and 
from the minds of the 
engti- 

doubts re 
the 


most skeptical 


all 
garding 


beers 


practica 


bility of adopting re- 
inforced concrete sew- 
er pipe in the con- 


struction of sewers, if 
they wish to be up to 


date give their 


cities the best there is 


and 


~- ere - 
Passivity of Metals, 














per and cold strata. 
Now, all storms are 
characterized by move- 
ments of that kind. 
That is in some sort 
their definition: a 
barometric depression 
determining a violent 
ascensional movement. 
One imagines that, if 
the electric discharge 
from the clouds is ob- 
tained before the min- 
gling movement has 
reached its whole full- 
ness, the hail will no 
longer form, Is it in 
consequence of a pre- 











The socalled pas- mature action of that 
sive state of metals, kind, of a discharge 
in which they remain from the clouds, that 
unattacked, is ex- the hail- preventing 
plained by two differ cannon act? That is 
ent theories. The what fresh observa- 
first of these, which is tions may tell the 
Mae vos Se egnteenaram Section of 36-Inch Reinforced Concrete Pipe, 90 A 5-Foot Sewer in Course of Construction, Showing the er 
the passive state to Days Old, Carrying Weight of 20,000 Lowering of a Section of Reinforced Concrete Pipe Paper from Purse. 
the presence of non- Pounds. into the Ditch. But little paper has 
metallic layers of ox A NEW METHOD OF CONSTRUCTING SANITARY SEWERS. been recently made 
ides or of gases. The from rags; vegetable 
second theory, championed by Schinbein, Berzelius, wreath produced by the detonation. The action wouid substances, such as “wood, alfalfa, and straw, are espe- 
and Hittorf, explains it by the formation of a sur be due to a modification brought into the electrical cially employed. But the use of furze, wild or 
face metallic layer which is in a special state, or “con- conductibility of the storm mass; the effect unwit- cultivated, has not been thought of until recently. 
strained” state of the molecules, corresponding, accord tingly realized would be a lightning-rod effect. An inventor, says, Le Papier, has ascertained that 
ing to Hittorf, to a higher valence of the metallic ion “Hail clouds are pretty generally marked by their the furze, suitably treated, produces a very white 
A metal « considered in modern times as formed of black hue and the darkness they produce. That is an and solid pulp by the following treatment: 1,000 kilo- 


atoms which are bound by electric charges, either posi- 
tive or negative. M. W. Miiller, a German scientist, 
in treating the question of the passive state of metals, 
shows that this fundamental hypothesis ig only com- 
patible with the theory of Schinbein as amplified by 
Hitterf. In eonsequence, experience shows that all 
metals which have several valenees (iron, chromium, 
manganese, etc.), that is, which form ions of different 


lence } sent i " ‘ nilit ' the 


phe 
omena of passivity and a 
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Becent Experiments. 

In Russia, Austria-Hungary, lLtaly, Switzerland, 
France, and Spain systematic efforts are being made to 
prevent the hall storms that ravage the crops, the 
vineyards, and the gardens. Cannon loaded with gun- 
powder, sometimes with acetylene, are discharged at 
the storm cloud; at places in France rockets, bombs, 
are used. The cannon employed flare at the 
mouth, blunderbuss-like, and emit a whirling mass of 
cas, from which detaches itself a sort of wreath of 
smoke that acts like a true projectile. When the shoot- 
ing takes place horizontally at a cloud 650 feet or so 
distant, a sort of “crack” produced by the shock of 
this gaseous shell is heard. The result of this bom- 
barding, it is claimed, is that the clouds relent to a 
beneficent rain, or emit snow or soft hallstones (like 
cracked, half-melted the lightning-flashes and 


Prevention Storms. A Review of 


etc.. 


ice) : 


effect of their thickness (taken vertically) even more 
than of their structure. This great extension in height, 
at the same time that it transforms them into opaque 
screens, involves the existence in their volume of 
great inequalities of temperature, the high parts being 
able to be very cold, while the low parts are warm. On 
the other hand, we know that what afar is a cloud, 
near by is a mist, i, e., a mass of air studded with>little 

Moreover, these drops are fulf, solid, 
bubbles or vesicles comparable to soap 
long believed. And if we ask how 
these drops of water keep up and float without falling, 
the answer must be given that they do not keep up and 
that they float only in appearance; that they are fall- 
ing, in fact, slowly, by reason of their tenuity, as hap- 
pens to atmospheric dust. The cloud is an organism 
in evolution; it perishes at the bottom—the little 
drops vaporizing on contact with the warm lower 
strata of the atmosphere; and it reforms at the top— 
this vapor, invisible because genuine gas, reascending 
to condense again on contact with the cold upper 
strata. This mass which continually falls and re- 
ascends, perishes and reforms, has then but an illusory 
performance. If our senses showed us the reality, we 
should see little drops having each one-fortieth of a 
millimeter diameter, at a distance a hundred times 
greater (i.e.. 2 millimeters) apart, and falling 2 to 3 
millimeters [less than one-eighth of an inch] a second. 
To this first idea must be joined another. A cloud is 


drops of water 
nad 
bubbles, 


no empty 
as was 


grammes of the green plant, cut up as fine as possible, 
are mixed with caustic soda lye of 30 deg. B. and car- 
ried to a temperature of 170 deg. C. in an autoclave, 
under a pressure of 6 kilogrammes. After a boiling 
of five or six hours, the pulp is washed with water, 
acidulated with sulphuric acid in suitable quantity, 
bleached with chloride of lime and washed thoroughly, 
when it is in a suitable state for employment in the 
manufacture of paper. 
a oe oe 
Trials with a new automatic rifle were recently 
carried out before the officials of the British war de- 
partment and military and naval officials representing 
several foreign governments. The weapon is the in- 
vention of a Norwegian, Mr. Kallevig, of Christiania. 
It weighs 84% pounds and is sighted to 2,500 meters, 
and is a slim and compact weapon, the mechanism of 
which is so designed that dust or grit cannot penetrate 
it and interfere with its operation. In this rifle five 
cartridges, either loose or in a clip, are filled into the 
magazine, and then can be fired in succession, quickly 
or slowly, without removing the gun from the shoulder. 
The loading and ejecting are actyated by a small por- 
tion ofthe gas arising from the explosion of the pow- 
der. This passes out through a minute hole in the 
barrel into a cylinder parallel with the barrel, in which 
works a piston rod which actuates the mechanism. 
The firing capacity of the weapon is 20 rounds in 30 





seconds, 
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GIANTS OF THE INSECT WORLD. 

The interesting insects shown in the ac 
companying illustrations are among the 
largest known kinds. In fact, the well- 
known Hercules beetle, shown in the first 
photograph, is believed to be the greatest 
existing insect. This is of the Dynastes, a 
genus of lamellicorn beetles of the family 
Scarabaeidae, or typical of a family Dynas- 
tida It is restricted to forms having the 
external maxillar lobe with three or four 
small median teeth, no lateral prothoracic 
projections and the last tarsal joint arcu- 
ate and clubbed. The true type is the 
Dynastes Hercules of the illustration. The 
lengtn of the specimen is nearly seven 
inches, of which the curved prothoracic 
horn is nearly one-half. The spread from 
tip to tip of the wings is over eight inches. 
The coloring is a glossy black on the head 
and jaws, dull green with dark mottlings 
on the wing-sheaths, and reddish brown on 
the body. The specimen shown came from 
the island of Dominica, though it also ex- 
ists elsewhere in that region 

The third photograph is of a male and 
female Megasoma elephas, of a genus of 
large eetonian coleopters. They are also 
of the family Scaraba@ida. They are typi- 
cal of the sub-family Megasomina, having 
the prosternal process glabrous. This 
insect is among the largest coleopters 
known The male, the larger of the 
two, is a grayish black, while the female 
is darker in color. The former is nearly 
five inches long and two inches broad. 
The female is smaller, being about three 
inches in length and an inch and a half 
broad. They are found in a number of 
South American countries 

The second insect is a long-horned 
beetle, the Macrodontia cervicornis of 
Its length, of 
which the powerful claws form a con- 


the family Ceramycide. 


siderable part, is nearly six inches. Its 
coloring is a light cream with reddish 
brown markings on the wing-sheaths, 
while the color of the head is a velvety 
brown. The insect is found in South 
America, this particular specimen com- 
ing from Brazil. 





ee 
Recent Archwological Discoveries, 





A short time ago a company, entitled 
the Union Electrique, purchased the 
right to lower the level of the Lac de 
Chalain (in the Jura, Switzerland) to 
the extent of about thirty feet. Hardly 
had the water been drained off to a 
depth of nine feet when blackened piles 
began to appear amid the water-weeds. 
Closer examination showed that these 
piles formed the plan of a large village, 
with streets, houses, etc., all complete. 
Further research brought to __ light 
among other things teeth and bones of 
animals, vegetable and other residue, 
barley, nuts, neédles, apples, pears, flax, 
coal, half-burnt hearthstones, pottery, 
wooden pots, tools, weapons, 
and numerous articles made 
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THE HERCULES BEETLE, PROBABLY THE LARGEST KNOWN INSECT 
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A GREAT BEETLE FROM BRAZIL, THE MACRODONTIA CERVICORNIS, 














served yoke for a span of oxen, Among 
other relics which were discovered we may 
mention a bear's skull, articles of flint, 
bones of deer, dogs, horses, beavers, oxen, 
etc., and portions of human skeletons, the 
racial characteristics of which have so far 
not been determined. 

To come to a more distant part of the 
globe, we have a still more interesting dis- 
covery to report, a most extraordinary 
piece of mosaic work having been found in 
the ruins of ‘the old Roman city of Althi- 
burus, situated in the interior of Tunisia. 
This city was still inhabited in the sev- 
enth century, but was then abandoned, due 
to Arab invasions, and gradually feil into 
decay. It was here that two French lieu- 
tenants (M. Ordioni and M. Oniam) discoy- 
ered a beautiful bathing compartment in 
the ruins of what must at one time have 
been a fine mansion, and signs of some mo- 
saic work were observed, Bxcavation was 
at once commenced, and a considerable 
amount of fine work was brought to light. 
The discovery was then examined by M. 
Gauckler, the famous French archeologist, 
who has just published a full report re- 
garding the find in the last number of Les 
Monuments Piot. The mosaic is of a very 
extraordinary type, representing vessels of 

all kinds (warships excepted); so far 

the whole has not been uncovered, but 
it is believed that the design will be the 
same in all cases. Each vessel bears. its 
name in Greek and Latin characters, 
and in some cases an inscription ts 
added from the works of EBanius And 
‘Lucilius. In one of the vessels horses 
are to be seen still marked with their 
names (Ferox, Icarus, and Cupido); at 
the side there is written the word “hip- 
pago,” and a Greek word meaning “horse 
transport ship"—-a type of vessel which 
was yery common in the Attic fleets. 

Yet another ship is marked “catascopis- 

cus,” or the “observation ship,” and a 

man is seen standing and shading his 

eyes and gazing ahead from the prow. 

Another boat, entitled “cydarum,” con- 

tains two fishermen who are seen pull- 

ing in their nets. The mosaic also 
shows a cargo boat loaded with jars 
containing either wine or ofl, anda 
hunting vessel propelled by rows of 
oarsmen. It ie hoped that the French 
government will be induced to vote a 
sum of money for purposes of further 
excavation, and thus enable one of the 
most remarkable finds of mosaic work 
ever known to be more fully brought to 
light. 
‘ccieeniancilpiliilllicindilaitiaahs 
Substitute for Caeutchouc, 
Replying to an article of Witt which 
appeared in Prometheus, condemning 
the abuse of substitutes, especially in 
the caoutchouc industry, in which it is 
said that the additions of organic and 
miperal substances are only a method 
of lowering the price at the 
expense of the quality, Herr 





of horn, bone, wood, and Low 
stone The more _ interest- 
ing finds have been collected 
and presented to the museum 
at Lons le Saunier, where 
they are kept in glass cases. 
The objects which have at- 
tracted the greatest amount 
of interest, however, are three 
primitive boats shaped like 
canoes. The largest one was 
made from the trunk of a r™ 
large chestnut tree, and meas- 
ures 27 feet long by 2% feet 
beam and 2 feet draft. The s 
bow of the boat terminates in 
a kind of spur, while the 
stern is very similar to that > 
of the modern boat. An open- 
ing is also provided in a suit- 
able part of the little vessel, 
evidently for the reception of 
& Mast. Among the wooden 
articles found, the following 
are most worthy of mention: 
A kind of double-bottomed 
Plate; three small vases, one 
having a beautifully fash- 
joned handle: soup ladies 
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Weber, in the Gummi Zeit- 
ung, states that certain addi- 
tions, as zine oxide, lime, and 
magnesia, and sulphides of 
zinc and of antimony, have a 
well-determined technical pur- 
pose, which it ts not possible 
to supply otherwise. The 
opinions of Witt om the re- 
generation of o}d caoutchouc 
are inaccurate, oth with 
reference to the product and 
the method of work... It 
cannot be applied te restora- 
tion of old rubber ‘of good 
quality, especially to the 
enormous quantity of old rub- 
ber shoes, The regenerated 
caoutchouc of commerce fs 
considered as an excellent 
product, permitting of results 
which cannot be obteined 
with pure caoutchouc, For 
the loading, properly so call- 
ed, Herr Weber considers 
only the sulphate of baryta 
and chalk, and will not ad- 
mit that their employment is 
an aduiteration, since they are 








with carved handles; a bow 
of yew, and a splendidly pre- 






added, not to cheapen, but te 
improve the substance, 
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Cellulose and Artificial Cotton. 


An artificial cotton is now produced in Italy from a 
cellulose extracted from the fir freed from its bark 
and knots. The Bulletin of the Chamber of Commerce 
of Milen describes the apparatus employed. A special 
machine reduces the fibers to thin pieces of a few 
millimeters; the wood thus reduced is placed in a 
large horizontal cylinder capable of containing about 
100 cubic meters. The apparatus is of copper lined 
with lead, and when charged, steam is introduced by 
means of a pipe at the lower part. This operation con- 
tinues for ten hours. Then 60 cubic meters of a lye 
of bisulphate of soda is poured in, and heated under 
a pressure of three atmospheres for 36 hours. By the 
boiling the wood becomes white; it is then submitted 
to a first washing, and grinding by means of a series 
of strong metallic plates, moved mechanically. After 
grinding, the matter is submitted to a very free wash- 
ing, and is bleached with chloride of lime by the elec- 
tro-chemica! method, then pressed between powerful 
rollers for desiccation. Thus a pure cellulose is ob- 
tained, which is reheated in an autoclave containing a 
mixture of zine chloride, chlorhydric acid, and nitric 
acid. A little castor oil, casein, and gelatin are add- 
ed, in order to give more resistance to the fiber. The 
pasty mass thus obtained is finally introduced into 
the receiver, where it is compressed and passed 
through a drawplate, which reduces it to thread. 
The thread is passed over gummed canvas, then into 
a light solution of carbonate of soda, and finally over 
drying rollers 

- —>- oe — 
A USEFUL CHAIN GRIP FOR AUTOMOBILES. 

The photograph reproduced herewith shows a chain 
device which can be quickly attached to the wheel of 
an automobile, and which will effectually prevent its 
slipping or skidding on muddy, greasy, or icy roads, 
or In deep snow. The chain grip is made up of two 
cireular chains—one on each side of the wheel—con- 
nected together by a number of transverse chains 
which are laid over the tread of the tire. In order to 
attach one of the grips to a wheel, it is only necessary 
to lay it carefully upon the tire, and connect to- 
gether the two ends of each circular chain at the bot- 
tom. Suitable protected double hooks giving two ad- 
justments are provided for this purpose. When first 
put on, the chains should be shortened by cutting off 
a link or two, if this is found necessary to make them 
fit tightly. Should they stretch when in use, this will 
in no wise detract from their effectiveness, nor will it 
cause them to come off. It is best, however, to have 
them fit tightly Even then the transverse chains 
constantly change their position with respect to the 
tread of the tire, and so do not tend to wear it in any 
one place. With these grips there is no danger of a 
chain breaking and becoming entangled in the driving 
chains or other parts of a machine. So securely do 
they hold, that a machine equipped with them was 
able to ascend a short grass-covered incline of over 
45 per cent. They are a necessity for every tourist 
who wishes to travel with the certainty that he will 

















WEED DETACHABLE CHAIN GRIP APPLIED TO A 
PNEUMATIC-TIRED AUTOMOBILE WHEEL. 


not be stopped by his wheels slipping around in moist 
clay, mud, or snow; while for city use they are equally 
valuable to prevent skidding on greasy asphalt. Their 
easy attachabjlity makes them all the more useful, as 
they can be quickly put on when needed and removed 
when not. The wear on the tires is consequently much 
less than when non-skidding tires proper are used. 
The grips are the invention of Mr. H. D. Weed, and are 
made by the Weed Chain Tire Grip Company, of this 
eity. 
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A BINOCULAR HEAD LENS. 
BY DR, ALFRED GRADENWITZ, 

The binocular head lens described in the following 
has been construtted on the design of Prof. Hess, of 
Wirzburg, by Mr. George V. Schott, of the same city. 

A metallic band surrounding the forehead is fixed 
to the head by means of a thin spring steel band sus- 
ceptible of adjustment according to the size of the 
head; this carries a hinged tube containing another 
thinner and extensible aluminium tube, which is the 
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A BINOCULAR HEAD LENS. 


lens-holder. Lenses of various thickness are readily 
adjusted for by loosening the upper screw. In order 
to keep off any side light there has been provided an 
independent aluminium diaphragm, while a spring lo- 
cated above the lenses serves to receive the lighting de- 
vice and to keep the same in position. 

The freedom of the field of vision is claimed to be 
an especial advantage of this outfit, which has been 
especially designed for ophthalmological purposes, The 
distance of the lenses from the eye is readily altered 
and the exchangeability of the glasses is an especially 
good point. As all the parts are made of aluminium, 
the whole is of an extreme lightness. The object fixed 
by the eye is lighted by an electric glow-lamp which 
can be removed at a moment's notice by means of a 
simple handle. This lamp is constructed for any de- 
sired tension and both for accumulator operation and 
for direct connection to 110 or 220 volt mains. 

——__— 
Discovery of Nova Aquile No, 2. 

Miss Fleming, who has made a name for herself by 
ber discoveries of new stars, has located a second 
nova in the constellation Aquila. It was first 
found August 31 by Miss Fleming, assistant in the 
Harvard Observatory, who has discovered eight out 
of the last eleven found in ten years. She was study- 
ing the regular list of photographs, including the whole 
sky and taken every night, when she found a new spec- 
trum. Photographs of August 10 did not show it, but 
those of August 18 did. At that time it had a magni- 
tude of 6.5, only a little below the light which can be 
seen with the naked eye. Since then the section of the 
sky has been followed every night, and it is found that 
the light is diminishing steadily. This is proof that 
the star is a new one. It is now of the 11.5 magni- 
tude. 


Another Electric High-speed Rallway. 

The construction of an electrical high-speed railway 
between Cassel-Cologne is suggested by Mr. Friinkel, a 
Breslau engineer, with a view to testing on a large 
scale the possibilities of electrical long-distance rail- 
ways. 

This line, which would shorten the way from Col- 
ogne to Berlin by 40 kilometers, would assume a high 
strategical importance, while serving on the other 
hand to relieve other lines of part of the passenger 
traffic. 

Assuming a maximum speed of 160 kilometers (99.4 
miles) per hour, corresponding with a commercial 
speed of about 125 kilometers (77.6 miles) per hour, 
the electrified line, Cologne-Cassel (180 kilometers, or 
111.8 miles). would be covered in one hour and twenty- 
seven minutes, while five hours are required ‘to cover 
the present line of 275 kilometers (170.8 miles) pass- 
ing through Elberfeld. These short and light trains 
would have to be carried on to Berlin by locomotives, 
with a maximum speed of 100 kilometers (62.1 miles) 
per hour when the distance from Cassel-Berlin would 
be covered in four hours and thirty-eight minutes and 
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the total distance, Cologne-Berlin, in about six hours, 
as against nine hours, which is at present the dura- 
tion of the journey. 


Von Behring and Tuberculosis, 

At the closing session of the International Tubercu- 
losis Congress on October 7 Prof. Von Behring made a 
statement relative to his new curative principle for 
tuberculosis, which attracted much attention. The pro- 
fessor said: 

“In the course of the last two years I recognized 
with certainty the existence of a curative principle 
completely different from the anti-toxic principle. This 
new curative principle plays an essential réle in the 
operation of the immunity derived from my bovovac- 
cine, which has proved effective against animal tuber- 
culosis during the last four years. This curative prin- 
ciple reposes upon the impregnation of the living cells 
of the organism with a substance originating from 
tuberculose virus, which substance I designate T. C.” 

Prof. Behring then gave a long technical description 
of how “T. C.” was introduced into the cellular organ- 
ism, and said it had already given marked results in 
the treatment of animals. The professor expressed the 
belief that his researches would show similar curative 
results in humans. He added that he was unable to 
say how soon positive results would be shown, but he 
felt as certain of these results as when he announced 
his discovery of a new method for treating diphtheria. 


e+e. > 


ANCHOR AND FASTENER FOR LIGHTNING CONDUCTORS. 

Anchor fastening devices for lightning rods have 
been designed for use on walls built of brick, stone, or 
concrete blocks, but for structures built of concrete 
molded at the place into a solid wall, no such provision 
has heretofore been made, and it has been necessary to 
drill or break an opening into the wall in order to pro- 
vide an anchorage for the lightning conductor fasten- 
ing. This process, aside from the extra labor it in- 
volves, not only weakens the wall, but also spoils its 
general appearance. In the accompanying engraving 
we show an improved anchor, which is designed to be 
set into the wall while it is being molded and which 
will support the fasteners for the lightning conductors. 
The improved anchor is illustrated clearly in Figs. 2 
and 3, which are respectively a side and plan view of 
the device. In these views the fastener is also shown, 
threaded into the anchorage. A detail view of the 
fastener is illustrated in Fig. 4. The anchor, it will 
be noted, is formed with a number of ribs and pro- 
jections which will afford intimate contact with the 
plastic material. Several feet project from the bottom 
of the anchor, and on these it can rest while the con- 
crete is being poured into the mold around it. At 
the rear there is an extension, provided with down- 
wardly-projecting flanges which may be brought into 
contact with the steel reinforcing of the structure, so 
as to assist the lightning rod by dissipating the elec- 
tricity through the metallic framework of the building. 
Fig. 1 shows a side elevation of a chimney provided 
with the improved anchor and fastener, and a partial 
plan view of the same is indicated at Fig. 5. A series 
of anchors are set in a row about the chimney, and 
the fasteners which are screwed into them support a 























ANCHOR AND FASTENER FOR LIGHTNING 
CONDUCTORS. 


wire cable ring which encircles the chimney. At in- 
tervals on this cable, the lightning rods are secured 
and supported by fasteners screwed into anchors at 
the top of the chimney. Fastened to opposite sides 
of the cable ring are the conductors which lead to the 
ground. These conductors are also supported at in- 
tervals by the improved fasteners. A patent on this 
improved anchor and fastening has recently been grant- 
ed to Mr. Carl Bajohr, 4051 Keokuk Street, St. Louis, 
Missouri. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Wevices, 

LAMP.—G. Ketigr, New York, N. Y. The 
invention provides an improved lamp for elec- 
tric lights, gas lights, and the like, arranged to 
shed a powerful but extremely soft light. This 
result is accomplished by forming the lamp 
globe with a chamber in which water or any 
other desired fluid may be contained, and 
through which the light must pass. 


RAILWAY SIGNALING SYSTEM. — K. 
ScHoLz, Liebauthal, near Eger, Bohemia, Aus- 
tria-Hungary. It is well known that the resist- 
ance of a spark gap is materially reduced when 
ultra-violet rays are caused to shine upon it. 
Mr. Schohlz makes use of this property in his 
railway signaling system to prevent both head- 
on and rear-end collisions. In the latter case 
the locomotive driver of the first train being 
signaled to hurry on ahead of the second train. 





Of Interest to Farmers. 

INSECT-CATCHER.—E. J. Krenek, La- 
grange, Texas. This insect-catcher is a device 
which may be strapped to the body in such 
position that it may be readily held under a 
plant to catch the insects as they are removed. 
The device contains coal oll, or any other liquid 
into which the insects will drop, and which 
will prevent their escape. 

CANE-PLANTER.—AnNTONIO Mariani, Yaus 
co, Porto Rico. This invention relates to im- 
provements in machines for planting sugar- 
cane, the object being to provide a planter of 
simple and comparatively inexpensive con- 
struction by means of which ground excava- 
tions for receiving the shoots or lengths of 
cane may be quickly and evenly made and the 
dirt covered over the cane. 

GUANO-DISTRIBUTER. — F. Q. Foxns, 
Montezuma, Ga. The purpose of the invention 
is to provide an attachment for a plow, where- 
by guano or other fertilizer may be distributed 
in a uniform manner in the furrow as the fur- 
row is being made. The machine keeps the 
fertilizing materia! in constant agitation, and 
means are provided to regulate at will the sup- 
ply distributed. 

MOWING - MACHINE ATTACHMENT. — 
0. Z. Batpwiy, Merrickville, N. Y. This mow- 
ing machine attachment is adapted to be used 
in conjunction with the ordinary lift lever of 
the cutter bar, and consists of means for rais- 
ing the inner shoe of the cutter bar at any 
time for the purpose of clearing an obstruction 
without necessarily Interfering with the outer 
end or outer shoe of the cutter bar, which por- 
tfon of the bar remains In action, 





Of General Interest, 

SECURING DEVICE.—G. D. Watson, Park- 
ersburg, W. Va. Mr. Watson's invention re- 
lates to devices for securing or anchoring such 
elements as the tubes of oil -wells, and the like. 
Its principal objects are to provide a device 
of this character which may be brought into 
engagement with or released from the well 
casing at any position thereon. 

PIN-HOOK.—L. E. Russe.t, Deposit, N. Y. 
The device is adapted for attachment to a 
garment, and is especially applicable as an eye- 
glass hook or holder. Owing to an ingenious 
design, the device may be constructed from 
one plece of material, and conveniently applied 
to a garment without danger of becoming en- 
tangled with the fabric. 

DRILL-CHUCK.—G. A. Orr, Cripplecreek, 
Colo. The object of Mr. Orr's invention is to 
provide an improved arrangement for securing 
the drill in the chuck without the use of nuts 
and bolts and similar fastening devices, which 
are likely to work loose from constant shock 
and vibration. 

LADY'S STOCK-COLLAR.—D, Kiscn, New 
York, N. Y. The collar is so constructed that 
one section can be separated from the other, 
and the same section replaced or a similar sec- 
tion substituted, it being possible to connect or 
disconnect the sections in an expeditious and 
convenient manner, and to so place the sections 
that one will appear integral with the other. 
The section which is close te the neck may be 
made of washable material, so that the entire 
collar need not be thrown away when the up- 
per section becomes soiled. 

FIFE.—J. Jenks, Mount Auburn, Iowa. The 
object of this invention ts to provide an im- 
proved fife arranged to permit the user to 
quickly and conveniently change the Instrument 
from a B-key fife to a C-key fife, or vice versa, 
and to permit of producing full and loud tones 
by a proper admission of the air from the air 
duct of the mouthpiece into the main tube. 





Hardware. 
ADJUSTABLE-SQUARE.—R. MacD. Dixon, 
Stockton, Cal. The invention relates to meas- 
uring instruments, and its object is to provide 
an improved adjustable square, which is sim- 
ple and durable in construction and arranged 
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only to slightly grind the teeth, in order to 
finish the work of sharpening the saw. 





Heating and Lighting. 


ACETYLENE-GAS GENERATOR.—B. A. 
CHAMBERLAIN, Los Angeles, Cal. Mr. Chamber- 
lain’s invention is an improvement in that 
class of acetylene gas generators in which 
means are provided for automatically regulat- 
ing the supply of water to the carbide in ac- 
cordance with the pressure of gas required, 
There is no liability of overheating the appar- 
atus, and it can be easily and quickly cleaned 
and recharged with carbide and water. 





HMouszehold Utilities. 


SASH-FASTENER.—-G. A. Orr, Cripple- 
creek, Colo. The invention belongs to that 
class adapted for use in connection with slid- 
ing sashes, ard the object Is to simplify the 
construction of such fasteners, and to provide 
a mechanism which may be operated in a sim- 
ple manner, so ag to hold the sash In an ele- 
vated or open position, or in a locked posi- 
tion when closed. 





Machines and Mechanical Devices, 

ESCAPEMENT FOR TYPE-WRITING MA- 
CHINES.—W. Watt, New York, N. Y¥. The 
object in view is the provision of an improved 
mechanism, which is so sensitive in action and 
in which the friction is minimized to such an 
extent as to require a light tension on the 
paper carriage. The mechanism embodies an 
improved form of escapement wheel, that se- 
cures proper clearance of the dogs of this 
mechanism and controls the paper carriage in 
an efficient and satisfactory manner. 





Ballways and Their Accessories, 

VALVE.—A, I. Perry, New York, N. ¥. Mr. 
Perry's invention provides a valve for control- 
ling such fluid-pressure brakes as are used up- 
on street cars. The principal object in view 
is to afford means for applying the pressure 
proportionately to the movement of the valve 
handle. 

STATION-INDICATOR.—H. R. Newson, 
New York, N. Y. Mr. Nelson’s invention com- 
prises a casing which may be placed in a rail- 
way car or the like. Within the casing is a 
roll containing the names of stations along 
the route. By means of a trip located near 
each station, the roll is turned to bring the 
required name in view. 


RAILWAY-TIE.—H. 8. DeLamMere, Clover- 
dale, Cal. Mr. Delamere’s tle is light and 
strong, and arranged to permit of expansion 
and contraction of the track system. It offers 
ample surface for contact with the ballast to 
bold it firmly in place. The rails are bolted 
upon yleidable blocks, so that the vibration 
resulting from the passage of trains is ab 
sorbed thereby. A peculiar shape of bolt head 
is provided, which is much stronger than the 
customary flat head. 





Pertaining to Vehicles. 

RECHARGING-VALVE.—Leonarp F. WIt- 
LiaMs, Thurber, Texas. The object of this 
invention is to permit recharging the auxiliary 
reservoirs of an automatic air brake system 
without necessarily involving a release of the 
brakes, This end is obtained by means of cer- 
tain ingenious devices. 


HAME.—G. B. Hock, Freeland, Pa. The 
invention relates to hames for heavy draft 
harness, and has for its object to provide novel 
draft attachments for the wooden bodies of a 
pair of hames that greatly strengthen them, 
distribute the draft strain equally upon the 
hames, and facilitate the disconnection of the 
draft-tug connections from the hames and also 
the breast-rings therefrom, when their worn- 
out condition necessitates the replacing of new 
ones. 

VALVULAR MECHANISM.—H. 8. AYLtrnea, 
Bloomington, Ill. A duplex air pump is now 
commonly employed in connection with fiuid- 
pressure brake systems in which the com- 
pressor pistons come to a prolonged rest at 
the end of each stroke, and in which the inlet 
valve for the motive steam is held open until 
the return movement of the piston has begun. 
This is disadvantageous, for with the Inlet 
valve thus open the steam in the compressor 
eylinder in time equalizes the boiler pressure, 
which results in a much higher pressure in the 
pump cylinder and a greater consumption of 
steam that is necessary. Mr. Ayling’s inven- 
tion involves a peculiar arrangement of the 
valves, which causes the steam inlet valve to 
close as the piston reaches the end of its 
stroke and the exhaust to be held covered dur- 
ing the time that the piston dwells at the 
end of its stroke. 





Designs. 
DBPSIGN FOR A TABLE.—A. McKay, Gret- 





to permit convenient adjustment of the blade 
relative to the base, to set the members of | 
the square accurately at a right angle one to 
the other. 

SAW-SWAGBR.—C. J. Anperson, Eureka, 
Cal. The device comprises two die cams, whieh | 
are associated with certain pecullar devices for 
mounting and operating them, and by means of 
which the points of the saw teeth may be easily | 
and accurately spread, drawn out, or flattened . 
to any extent desired, thus making it necessary 


na, La. Mr. McKay has invented a new, origi- 
nal, and ornamental design for a table, which 
comprises the combination of scrolls and medal- 
lions, forming an apron which covers the upper 
ends of the table legs. The table ta thus given 
a decidedly Oriental appearance. 

Notr.—Copies of any of these patents will 


be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
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(9814) J. H. 8. asks: 
many electrical books and articles; on elve- 
tricity I have noticed the amperage of a cer- 
tain plece of apparates is stated, 
voltage is not mentioned at all, How are 
to determine the number of watts 
if the voltage es well as the amperage is 
stated? I notice in the “rules and 
ments of National Board of Fire Underwriters” 
they give the carrying capacity of wires in 
amperes alone. How are we to know whether 
the capacity they state is for 50 or 220 volts? 
In field winding we are told 86 many ampere 
turns are required per square inch pole face 
surface for a certain density, How are we to 
determine the number of turns required if we 
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and kilowatts given on the name plate. The 
carrying capacity of wires is given in amperes 
because it is amperes which the wires are to 
carry and not volts. The amperes heat the 
wires, and not the volts, and the higher the 
voltage the finer the wire required to carry 
its current. Hence volts are of no importance 
to the Fire Underwriters, except to classify 
the rules for wiring as they do for different 
voltages. The safety of people from shock 
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the invention, and date of this paper. 
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determined by the designer, who assumed the 
amperes and the size of wire to carry them 
when he determined the size’ of the magnet 
cores to give the desired voltage to the ma- 
chine Hence the ampere turns are known. 
(9815) W. C. C, asks: 1,1 have a 
five-bar telephone magneto, which | wish to 
use for another purpose than that for which 
it was made. To do this, the amperage must 


be raised or increaseé without reducing 
below 150 volts, Can this be done by 
ing resistance of armature, or how? A. ¥ 
can nerease the amperes of your magneto by 
winding the armature with the same number 
of wire as at present, but of a coarser size. 
2. Will you please tell me where I can pur- 
chase tinfoil, with which to make a condenser? 
A. Tinfoll can be bought from Eimer & Amend, 
Third Avenue and 18th Street, New York city ; 
or from Patterson, Gottfried & Hunter, 146 
Centre Street, New York city. 38. If the above- 
mentioned magneto giving, say, 1-3 ampere and 
500 volts, were connected in perallel with a 
dry battery, or any other kind, giving 1% 
volts and 15 amperes, why would not the out- 
put be about 8 amperes and 250 volts on short 
eirenit by striking an average’ A. A circuit 
which has 1-8 ampere at 1,500. volts. would 
have 1,500 ohms resistance by Obm’s law, 
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B 
Re=— Similarly a circuit with 15 amperes 
0 


at 1% volts would have 10 chine of resistance. 
Now the rule for divided circuits applies. 


over the external circuit it is necessary to 
know it# resistance. The resistance of the 
battery ts so low that it would send but fitt 
current into the magneto. cireuit, but the 
neto would send its current ‘divided 
the bettery and the external eircuit, 
most of its current through that pe 
had the least resistance. 4. If @ 
duction coll giving from 
spark, when excited by s battery, 
by an électrie dynamo giving 
ampere, but high voltage, would 
output to the induction col 
A. The high voltage of 
low resistance of the primary the 
coll would cause the dynamo if 
were on short circuit and beat the primary 
of the coil. There would be little output ex- 
cept in heat. We would suggest Swoope's 
“Practical Electricity,” as a good book for one 
to get hold of the principles of the science so 
as to be able to Judge many conditions 

what effects would follow such arrangements 
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(9816) H. J. M. aske: We have been 
recommended to you as being able 
some information in regard to tables of the 


force of vapor in inches of mercury, weight of 


: 
§ 





vapor per cuble foot of saturated air, weight 
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as you have suggested. : 
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Engine and Foot Lathes) ......., 


| bes euble foot of dry air, tables of humidity | 


of air or percentages of full saturation from 
dry and wet bulb, table of temperature of dew 
point of different states of hygrometer rahg 
ling from 140 to 210 deg If you are unable to 
wiv m the desired information, can you direet 
ps iny one who could do so? A Nearly | 
la if not quite all, the tables for aqueous 
ipor are to be found in the “Smithsonian | 
Physical Tables.” Any speclal figures could | 
slway be obtained from the I 8S. Weather 
Washington v from the forecast 

official a uur own city station of the bureau. 
These officials at ilways pleased to be able to 

ldo a favor to any of the people 

(9817) N. O. J. asks 1. If a coil 

K 1'y-Inch spark with two Grenet bat 
erles, will it give a S-inch spark with four 
Girenet batteries If the voltage and amperage 
doubled in operating a certain coil, will the 


epark be twice as long? A Doubling the num 
ber of cells in a battery for a coll will not 
double the spark length, although it will in 
|} crease the length of the spark The reason is 








that the internal resistance of the cells and 
onnecting wire is added to the former resist- 
ince of th it This cuts down the cur- | 
' i h urrent given by half 
Nor will tl spark length be 

i by doubling the ltage, if the am- 
pere emain th same rhe mpere turns 
ire the measure of the magnetizing power of 
he primary cireult. Hence the spark length 
will not be Increased except by increasing the 
amperes 2 I have a dynamo that has an | 
output of 40 to 50 volts at about to 3 am 
peres Is this too high a voltage or too high 
in amperage for the induction coil described in 
SUPPLEMENT No. 160 A The coil of Sup 
PLEMENT No. 160 requires perhaps 3 to 10 am 
peres at a pressure of 6 to 8 volts. Your 
dynamo will require an external resistance if 


you connect it with the 
high 


coll. Its voltage is too 
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Car side bearing, railway, W. M. Smith.... 801,554 


Car, steam motor raflway, C. Fellner ...... 801,448 
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internal combustion engines, J. 8. More- 
"\ SLEPT Thee Pee eee 801,539 
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Cattle guard, J. H. Valleau .......--006- 901,348 
Chandelier, T. D. Greene ......-.eeeeeeee 801,584 
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Clamp, J. J. Kerr, et EN ASANO AI: 8015 
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ing devices, J. G. Westbrook .......... 801,757 
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ing, J. Bensing ... sesso geeteousieae 801,639 
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Clutch, coil friction, Lindsay ‘& “Couper, 
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Clutch, coil friction, W. H. Lindsay..... 801,728 
Coal —s machine, W. EB. Garforth, 
et ote whennanthonnacraccuttnsamtbbes 801,583 
Coal, aa and ‘other “mine ral for "draining 
them of water, method of and cay IAN 
for treating, F. Baum 801,204 





Coal washing apparatus, J. 801,703 
Cock, sea, W. England . 801,307 
Cocoa paste, manufacture of, F. : 

man ..... sabe benieh A eaawe ee 801,259 
Coil forming apparatus, F. W. “Glading. . . 801,376 
Coil support, field, N. Maecneale ........... 801,801 


Coils, machine for taping, G. P. Ww hittlesey 801,287 
Coin assembler and packer, J. BE. Lenehan. 801,725 
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BONG. sowas ns cacncs cognccecsécceconeeen 801,515 
Concrete block mold, BE. Keagy.......+..- 801,249 
| Conerete composition, L. Lane ......6e.-«. 801,507 
Concrete mixer, H. Miscampbell ........ . 801,320 
Conductor terminal, R. Praugger ........... 801,265 
Control apparatus, G. H. Hill ..........+. 801,239 
Comteciiet, Te A, THerilh co ccsccescccccsess 801,487 
Controlling the deecent of loads or passen- 

, apparatus for, T. Groves ........ 801,783 

(a Oe ED ‘nas hosoenicesnesecis 801,600 

ver chain shoe, J. F. Wells.......... 801,600 

| Coop, folding. y Oe errr .. 801,724 

| Copy’ holder, T. O. Lynch .. ‘ . 801,468 
Corn, machine for cutting off the “butt ends 

of ears of, 8. BE. & W. W. Morral.... 801,258 
Cotton cultivator, 8. C. Powe ........ ... 801,689 
| Cott: aa el 
i Crank handle, C. H. Schrader ones o.-ee OO1L,88 
Crate, bottle or .carboy, J. G. Lettelier.... 801,464 
Crate, folding, 8. SEE obec vonscaeducdien 801,817 
| Crate for bottles and carboya, locking and 
| dispensing, J. G. Lettelier .........+. 801,463 
|Cream separator, H. Kibele ...........+.. 801,793 
Capaien, ete., molten metal conductor for, 

Se MIE os ciatasascocon sth aicee 801,453 
| Curteia hanger, A. j2 Culture ha ib 06s 90eae 801,650 
| Cuapidor, J. W. Cooper .........scesccsees 801,221 
| Cuspidor, flushing, W. Cooper.. 801,219, 801,220 
Cutting and folding machine, C. re ee 801,488 
Cutting 5 a tool, J. 8. Casey - 801,23 
Cylinder head, C. F. Candler ............ 801,213 
| Dampening machine, sheet, A B. Sherwood 801, 
| Dead centers, means for overcoming, J. 
| Whittington ........... esiee 801,493 
| Decorative material. and wal! covering, 

Raeck & Bertetti ... aXe . 801,565 
Dental engine attachment, F. 0. Cates.... 801,215 
Depositing machine, A. W. Copland ....... 801,511 
Derailing mechanism, L. L. Logan.. .. 801,722 
Designs on opposite surfaces of sheets of 

fibrous material, cavemen for miseipercens> 

F. W. Moore ........ TIA Rotts 801,673 
Dike, submerged, D. Neale Ssakkstek amead 801,608 
Dish drainer, M. H. Silk .......--..-eeeees 801,275 
Dish drainer, M. A. Yonkers .............. 801,499 
Display bin, unit system, H G. Roth...... 801,401 
Display case. merchandise, W. L. Pope .... 801,811 
Door, G. T. Buddle ..... : 0 'c:b6.a 0:6 6:6 dsc 
Door and window screen, G. Klay ... .+.» 801,721 
Door closer, G. N. Hall ........ ..-» 801,820 
Door fastener, Dickson & Fly > -eese. SO1,508 
Door opening pores, ae 0. M. Edwards.. 801,446 
Door spring, J. Me ote dens diane 801,604 
Draft gage. * aipiyingy G. H. Barrus.... 801,202 
| Draft sili, MEE 52 seco ces ened anes 801, 643 
Drawers, maternity, N. W. Anderson...... 801,352 
| Dredging cutter, 8. BS. Wyer ..........005 . 801,702 


rill. See Chuck drill. 
Drill bit. water or air feed side inlet, C. 





| DE, TOE douse: as ed ukacitees caus ane cede 801,480 
| Drill machine, W. Meiasner ..............++ 801,805 
| Drilling machine. combined, A. Bauser .... 801,705 
Duplicator, A. yer 801,635 
Dust collector, P. C 901,806 
_ Dye and making same, brown sulfar, A. 
L. Laesks .....i.. LAR LE FESPA FRET 801,598 
| Dye, anthraquinone, P. Thomaschewski..... 801,418 
Educational device, H. W. Barr ......... 801,316 
Electric conductors, supporting clamp for, 
ee ere ee 801,250 
| Electcic controller, R. Wellens ............ 801,285 
| Blectric lighting system. G. E. Palmer.... 801,261 
— | Electric signal device for railways, EB. : 
| WD, ETN vcs ievccccssceves sevens 801,704 


| Blectric susceptibilities, apparatus for elec- 
trostatic separation of substances of 
Giverac, C. TE. ew ..... -cncsoscecsesss 801,380 
Electric switch, automatic, W. 8. Guthrie. . 801,784 
| Electric switch face plate, N. Marshall...... 801,536 
Electric switeh, gg break, H, C. Wirt... 801,288 
Electrical controller, H. D. James ........ 801,245 
Electrical machines, armature cross connec- 
Ciee Gees OT Me cb eS oiscccccdscecs 801,255 
Blevator doors and the like 
B. Gervais ... 
Ele vator shaft or well” 
End gate, L. ©. Phillips 
Snvelop machine, E. Pp Waterhouse ° 
Evaporator, Tabrett & Lewin ........... 801,346 
Excelsior wrappers and pads, machine for 
the manufacture of, H. F. Shadbolt..... 801,551 






















| Expanding and flaring tool, L. D. Lovekin,. 81,326 
2) 


Fan or pump, centrifugal, 8S. C. Davidson, 
801,303. 


| Fastener, shutter, BE. Niggli . 
Fence post, G. M. Koontz . 
Fence post, J. W. Morgan 
Fence post, A. A. Dutton .. ; 
Fence, wire, A. W. Swender .............- 801,417 
Fences, cement post for wire, & WwW. Tim- 





EO RPS F 
Fencing machine, wire, W 
Filter, C. L. Parme! . 
Filter ae plates or grid 

BONWRED «doce vencvederves 
Fire cane, dD. &. Sebeptias 
Fire cones re = A 
Firearm, 

m 


Firearms, Ine feed anal for ma : 

F. von Manniicher ..... « 801,802 
Fish hook ,uard, F. J. Ba a . 801,497 
Fishing reel frame, W. Shakespea 801,479 
Flexible coupling, o. 1 La 801,722 


uid pressure moto 
Foot rest, A. 
Forms for rule-and- “figure 
Gy Pasivarsoschecsse 801,454 
Furnace valve, water cooled, F. H. Treat.. 801,347 
Fuse or cut out, electric, Gather & Bu- 








chanan ..... os 801,467 
Fused material, 

% % eee . 801,378 

[Game apparatus, .« 801,416 

Game apparatus, . 801,427 


Garbage receptacle, J. H. Sevestaten. Jr... 81,392 
Garment hook, J. = Diament 801,574 
Cane ua tDPortio device, 

Fidind Che's Fh G46 cae a sand Oheb ve + 901,619 
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We don’t want to fel you why 


Peerlessdrive Motor Cars 


excel all, others—~we want to prove 

it to you. No amount of words can 

do that conclusively, and we. would 
not want them to. First—we have tne achievements of Peerless cars 
in every branch of competition for reliability, endurance, ease of opera- 
tion, speed, and for all-around efficiency of service. Second--we have 
the direct proof to put to you ow. Examine the car yourself-—compare 
it with all others. If not quite sure of your own judgment, call in an 
expert friend. But investigate—enjoy a ride in a Peerless. 


That you may do this, we want you to let the Peerless dealer nearest you 
place himself at your service and command, oe will send us your name, we 
will send you a letter of introduction to him, and of course our complete cata 


THE PEERLESS MOTOR CAR CO., 38 Lisbon Street, Cleveland, Obie 
Member A. L. A. M. 











B "Spapecbephepeerin 
ie sie Pee 
Write for ke today 











ined to. 


“Follow the Flag” 


‘There is nothing more assuring to the 
traveler than his knowledge of the fact that 
he is traveling on a firm road-bed upon which 

is laid the heaviest of steel rails, made true in 

all their curves, and that the train which 
carries him is of the highest standard of excel- 
lence known in railroads, and is being guided to 
its destination by experienced minds. These 
are the conditions which become apparent to the 
frequent traveler on the Wabash Line, and which 
have made that line justly famous. Through cars 
are operated between 


ST. LOUIS and CHICAGO, 
KANSAS CITY, OMAHA, TOLEDO, 
DETROIT, NIAGARA FALLS, BUFFALO, 
NEW YORK, BOSTON, ST. PAUL and 
MINNEAPOLIS. 


Cc. &. CRANE, G. P. er? T. A. 
"Lous, MO, 
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ideal plltens deen oateastimantieeaee 














Scientific American 




















More warmth 
More comfort 
More Acalth 


ve also 


“Imitated by 
Equaled by none.” 


‘hat is Jaeger Underwear! 


Than in any other Underwear of 
whatsoever brand or fibre, 


Seven weights te cheese from. 
(nur Catalogue explains everything. 
Samples. 


many, 









in a suit 
of it 















Dr. Jacger’s §. W.. Co.’s Own Stores 
New York: 8 Fifth Ave., 1 Bway. Brook 


t 64 Fulton St. Boston: St. 
Pitinde'phia: 1610 Chestnut St. Chicago: #2 


Agents in all Princtpal Vittes. 







228 Boylston St 














Sa” 








Road freighting Traction gine 








Over 200 i. use on Pacific Coast alone 
Spain, India, Central America, Sandwich Islands 


have them 


Engines t1o Horse-power 
burning. Hauls so tons, takes grades 5 to 25 per 


Wood, Coal, or Oi! 


ent. Capacity each car 16 tons, 


THE BEST MFQ. COPPANY 


San pa 
Cable Address, DAN 


Codes, Wester. Union an and M MeNiel. 


California 
Write for our New 
.__ Catalogue No. 18 


BURN ARTs %§ CHEAP ff Cike tri 
$e f gation 





teed, al! sioee, 57 Pty ia 


Weeetd aie: os. 


5 ran only miers 


Siberia, 








wotortny. 
Wal peat yoo an 1 te 
make and model of your car. 
SUPPLEMENTARY SPIRAL SPRING CO. 

4529 Delmar Ave., St. Louis, Mo. 


< SUPPLEMENTARY 
SPIRAL SPRING 


Absorbs all vibration. © jolte or reLounds, 
g Acts alike onder tight and heavy 

sem & pe test, adds comfort and pew delight 

“aves engine. tires and springs. 
ndreds of others. State 





STEEL ROLLS 


for fattening wire for all purposes 


€3” Send for Catalogue. 


BLAKE & JOHNSON, 
?.@, Bex 1054, Waterbury, Conn. 


Veetucten. 











architect and builder, 
CAN SUPPLEMENT 15 


SurPLemenT b 


“°ING Of Heh, OF 
ANE 





Blakestey, 


MENT No, 1495. 


PLATING DYNAM 


RICAN SUPPLEMENTS 


or motors, 


361 Broadway 





Instructive Scientific Papers 


ON TIMELY TOPICS 


Price 10 Gents each by mail 


STONE. 








TIFICIAL By L.. P. Ford, A 
aa of immense practical value to the 


SCIENTIFIC AMERI- 


bar GE AND WARPING 
q rVinbER. Harold Busbridge. An 
excellent presentation of modern views; 

fully illo rate SCIENTIFIC QMERICAN 


ing "TIN PLATE 


Monroe | 1g Fully 4 Law r? 1EN. 
Trvic AMERICAN SUPPLEMENT 1500. 


Deni T- ‘VISION | SPECTROSCOPES. 


An admirably 


wrltten, qt and Fiosteutey illustrated 
article. SCIBNTIFIC AMERICAN SUPPLE- 


HOME MADE DYNAMOS, Scrmmrivec 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 


SCIENTIFIC Ame- 


20 and 793 de- 
ir construction so clearly that any 
amateur can make them, 


oven a eS Be and oe See a. 


AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run cube as dynamos 


ELECTRICAL MOTORS. [Their Con- 
struction at Home. SCIENTIFIC AMERICAN 
SurrLements 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 
New York ; 


Gas lighting, Incandescent, C. Scott-Snell.. 


Gate, ©. BS. OMPMAMAN «6. cece ccecceeeeee 


Gear cutting machine, G. A. Ryd ...... 
r, speed reducing and devine. J. 
Gearing, change, J. 8. Moreland........ 


Glass bottom mug, Allen & Golden. 
Globe tester, H. C. Spinney ......... 


Glove, A. D. U Irich 


orig, ‘Socheahins, friction, i. Stanclifi 
Gumming mechaniam, E. P. Waterhouse... 





Gun, range finding, L. K. Scott 
Hammock stand, R. C. Funke 


Harrow, M. Brennan ......... 
Harrow, weeding, M. Morrow 
Harvester, C. 0. Wyman .. 
Hay press, A. BEB. Skadden ° 
Heating furnace, EB. 8S. Ber rry 
Heel for boots and shoes 
Santini : os 
Hinge, ball bearing, B. F. Foss 
Hog nose cutter, 8. H. Miller oe 
Hoisting mechanism, G. W. Davidson. 
Holder, trammel, 0. W. Heck 
Hone, M. Cole on 
Hopper, dumping, J. L. Searfoas .... ° 
Horseshoe calk grinding machine, G. H. 
Coates «2.6.66. secdeceseoees 
Horseshoe making machine, Chehet & 





Hydraulic classifier, H. 8S. Bailey ........ 

Hydrocarbon motor, A. A. Low ........ 

lee cream mold, J. 8. Hicks...... 

Illusionary effects, device for ‘producing, 
HN. 8. Maxim .... a 

Incubator, G. W. Mann ° 

Ingot molds for the casting operation, ap 
paratus for preparing, H. Carleson.... 

rere 

Injector, G. H. Roetcher ..... aedsetes 

Insect destroyer, F. Koechel ° 

Insulator mold, A. Kribs 

Internal combastion engine RB. 

Iron, ingot steel, etc., deoxidation of ing 


case hardening, G. Reininger........ 
ne eee, . Uh. BED adhocdcecnuscesiess 
Jar closure, metal, A. L. Weissenthanner. 
Joint former, R. M. Corcoran ........ ‘ 
Joist support, anygetane, Cc. E. Springer. ‘ 
Journal bearing, . Froat 

Journal box brass, r P| Finuing 

Journal, car, B. BR. Stare .........ccecenee 
Journal lubricator, P. H. Conradson. 

Kiln, A. F. Dietz ‘ 
Knitting machine transferring device, J. D. 


Lactalbumen and milk sugar, producing, 

i GEE bc TU ec ccoccesccosasccdectee 
Ladder, extension ste p. J. B. Loe kerby 
Ladder, folding, 0. BE. Lindfors 
Lamp base cup, incandescent, W. D. Pack- 

ard ° 
Lamp, electric @re, EL Batenlt Tretttt, 
kame holder, adjustable electric, H. F. 
foltmann 


Lamp ine ~andescent mantle “support, ‘gas, R. 
. Huss 
Lamp, inverted gas light ine: ~andescent, Heil- 


mann & Aren¢ 
Lamp of the Inve rted- type, Ine ande “scent gas, 
Maaske . ones 
Lamp shade, ornamental, L. ‘Schmitt 
Lamps, leading in wire for incandescent 
electric, T. A. Edison, reissue ........ 
Lampblack, appiratus for making, 8. Sal- 
DOT once cscs ceeeweerscerseesreeseveces 
Lathe tool carriages, bracing attachment 
for, B. M. W. Hanson 
Lathe, turret, Le Blond & Groene 
Lathes, taper turning and eal aoe at- 
tachmeut for, Hanson & Thayer........ 
Lathes, taper turning attachment pe turret, 
Bh. M. W. Hanson ; 
Leaf, J. O. Deckert ... pew ox 
Leaf turner, J. M. G, Darms ...... 
Ledg-r, card, J. H. Rand 3 
Lens, W. Churehbill .........+++. 
Liquids of different density, J. & ‘A. Nie- 
PRED cc ccccsoesesearadgoawescsessend?d 
Locomotive, electric, L. Moma .......+.«5 
Locomotives, —ren for returning waste 
water on, O. Whealon ¢«........+«. 
Logs, truck tor ‘handling and carrying, T. 
A. L. Strange . Jeune sasee chee 
Loom jacquard mechaniam, J. D'Hondt... 
Loom shuttle box motion, H. Bardsley 
Loom thread cutting temple, H. Cote ...... 
Loom weft saprentening mechanism, €. 0. 
oo ogee 
tubtiontiog device, R. S&S. Mears. 
Lubricator, H. M. Lofton ........ 
Mail box, BE. F. Wallace ........ 
Mail delivere J. Pounds ° pscty cane 
Marking machine paper strip, A. Monforts. 
Massage apparatus for improving the bear- 
ing, B. W. Schneider ..... Stabe secbee 
Mattrecs envelop. J. Van Slyke .......... 
Mattress frame, J. P. Lein ....... bcp neces 
Measuring instrument, electric, F. Holden.. 
Measuring instrument, electric, E. Thomson. 
Meat impeegnating apparatus, W. Schramm 
Metal slugs, making, M. 
Metal surfaces, protecting, Uthemann. 
Metals of the alkali group by electrolysis, 











Milk, refining, G Desening Sp SE ea re 
Mitten, J. L. Jones . 

Motstener and se sl ot enve tops. wrappers, 
ete J. T. Wis 

Mold, D. G Zeigler Cendeone ddcceccoenese 
Mold, N. H. Battjes aabseseoe 
Molding apparatus, T. M. & J. N. Le Hew. 
Motor control system ’ BEB. Case.. ‘ 
Motor starter, avtomatic electric, w. M. 
Cummiskey .... s os 
Mowing machine grass catcher, R. J Par- 


ris . . ** . o* . . . 
Musie indicator, J. MacMaster..........-.. 
Music leaf turner, L. P. Holt ee 
Neat. H. B. Bablome ......-cecccncceaees 
Nitrogen compounds, forming, A. ™M. Gow .. 
Nut and pipe wrench, combined, W. 0. Tarr. 


Ol burner, E. Christensen...... 

Ol] from seeds and the like, press for ex- 

tracting, V. D. Anderson 

Ol] separator, W. Botzow ..... ; 

Optical distorting apparatus, D. P. Moore. . 

Ore separator, L. J. Vandervoort... ee 

Organs, poqemetio controlling device for, 
Be Kes BAGED Soweccceccccvvccccccccces 

Package, J. 7. "Hinde 

Package onengae machine, Hi. “Pulver. 


DP cctpenbaes epradecveboceseescce 
Paint "tube, I. W. Drummond ...... 
Painting apparatus, wheel, G. H. Connell. 


‘o a tag strips. etc., machine 
One euttt Henderson ..........«+. 
Paper lace « "the like, pattern ‘cylinder for 














Fesne trimming machine, 0. EB. Lindfors.. 





Gas fixtures, means for attaching supply 
tubes to, C. H. Page, Ir....-cseeesess 
Gas generator, acetylene, A. H. Graves,... 





Gas reheater, furnace, H. Howard.......... 
Gas retort charging machine, J. West...... 
Gas retort closing device, H. Reister...... sO 


H.&S8S. 
Sound Box 


For Disc Talking Machines 
You cannot appreciate 
what is recorded 
ona Disc Record 
until you hear it 
reproduced with an 
H. & S. Sound Box. 


Clear, Loud, Brilliant, 
Natural Tone 


PRICE $5.00 


Made in Three Styles: 


No. 100 for Victor Tapering Arm Machines. 

No. 200 for Valkaphones, Old Style Disc Grapho- 
phon’s, and all Straight Arm Machines 

No. 300 for Zonophone Tapering Arm Mach nes. 


Apply to your dealer; if he does not 
keep them order Gavet, 


Gate, FF. TAGROGRERE ccccccccccccccccccsece 





DRITERE ccc ccccvccvesescvceescoccesesic " 
Gearing, U. P Dorris 96606 66006000 06000008 


Generator. See Acetylene gas generator. 


Glove, J. J. Weakley 2... .ccccccccvsccnes 





Grain drill speed gearing < de vice, "Armitage 
& Thistlethwaite .......6cccccscesccens 
Gragets. teol for smoothing, J. C. Schot- 


Grate, ventilating, R. J. Hughes ........... 
— and polishing machine, T. A. Pan- 


Stancliff...... 
Gun cleaner, BE. M. Moos, et al.........+. 
See GE, ie ED. cccccccocccessee 


EOE, Gh Me PMOMED cos ccccccccccccccccces 















MAWTHORNE & SHEBLE MPG, 
Dept. D, Philadeipnia, Pa. 

















Simon .... coe eeesecoesescoee 
Hose nozzle, W Burnett cecscceseseccecese 
Hose or pipe coupling, H. puttin ebeccscees a 
Hub attaching device, A. Worrest....... 


Hub attachment, Y. D + neesedsocees 





Control Y 
= avedd accidents. The Watres 





toring 
strength and suddenoces than is pomiple 
wo buman power. The device costs $50, 





so 
ul whistie = inflates tires. 


Ges Engine W histic ¢ e., 


is not disfiguring becanse it 
R tichboff ip abeecouene hee sepa 1187 B way, Rew Terk 
fron or steel, compound for hardening or ’ 


Booklet Ao. 1, Brake; No. 2, Motor Boat Whistle; No. 
le. Chicago Ym. R. Johnston, 1 
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ONE a CLOTH BOUND BOOK 


pared at great expense by 

as gives to the world a 

centers aieae new method of sentns the 
a 


Hemphill accesses 


ate of the causes seases, 
dwelling particularly on disorders of the stomach 
and intestines, , Somectneen. tadines ion, 


2. Write today. mention- 
ing the par ar loulas discese youar trying toconquer, 

Your name will be retained in our possesion. 
We want to get in tooch with people 


who are troubled with disease ; they wili we this work, 
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“* These two I use daily."" 


ARNICA 
Tooth 


Soap 


Is antiseptic; 
nailed while it 
utifies. No 


spilling or wast- 
ing; convenient 
and economical. 


25 Cents 
At all Druggists 


STRONG'S 
Arnica Jelly (Carbolated) 


Keeps the skin free from roughness 
and pimples. N better for 
sunburn or c © for cuts, 
bruises, burns * all eruptions. 
Keeps the skin soft, smooth and del- 
feate. The collapsable metal tube is 
convenient and unbreakable. 

Tuke it with you wherever you go. 
dt your druggist hasn't it—Send to us. 
Sent postpaid on receipt of 25 cents, 


C. H, STRONG & CO. 
CHICAGO 




















In sending out their last specifications for 
engines for West Point, the U. S. 
‘ar Department required them “““to be 
Olds Engines or equal.” This speaks vol- 
umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. 
They are the horizontal type, 2 to 100 H. P., 
and are so simply and aa on it re- 
quires no experience to run t 


Re re Practically ¢ 





ical ema es oom ay or = .o- 
ump;orour t 
jue showing alf sizes, 





New York Agenta, R. H. Devo & Co., Binghamton, N. Y. 
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AND SET 


HE Nail — nS driven sue =? band cun A aa 
Don’t * fingers. cents ‘o eit 
Order to day! No. IT Bof Fine Tova ang 
WTHE L. S. STARRETT CO., - - Athol, Mass. 
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a forms of serene which ches}! be kept 


books sre bound in fall, genuine, exible, biack leather, are 


nd sheets Cd be instantly 
The omenten pte sent postpaid on receipt of price: 











KLBINE OPTICAL CO., 52 State St., Chicago, Ill. 





Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 
For Public Entertainments, in 
Theatres, Halls, Show Texts, ete. 
Catalogue No. 9 Free 
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19 other sizes earried in stock 
Stock ruling: ante, Goowies, Dollars 
Doubie Entry Ledger and 


sheets story complet catalogue er lai jest 
Sieber & Trussell inte, Gn, 008 ladinte avn. St. Louis 


Pea st 





FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
WENTAL & REPAIR 
woR Cc 


Tread 
Send for Lathe Catalog. 
W.F. £ INO. BARNES CO. 




















production of, E. A. Ashbcroft......... RC 





Establishe: 
1999 Ruby St.. Rocxporn, Ian. 








Ol and grease separator, F. Moore........ 80: 


Packing rin Oh MENS Jdcecnesveccoddes : 80 





— hg Koelsch & Zimmer..... : 80. 
in 








use in the manufacture of, M. Heimann 801 my 
Paper roll core, T. wr et al,....5-- ae 





WASHINGTON, D, C, 


Che 


Leading Fasbionable Hotel 


METROPOLITAN STANDARD OF EX- 
CELLENCE, ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 





JOHN T. DEVINE, Propnicror 
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Valuable Volumes 


REVISED and ENLARGED EDITION 


The — 


Cyclopedia ‘= 


15,000 Receipts. 734 Pages. 
Price, 85.00 iu Cloth. 86.00 in Sheep. $6.50 
in Half Morecce. Pest Free. 
ants has been re- 


900 New Formulas, 


Tan werk ts £0 arranged 
vipsdaies Yeo fo the 
e 
reader it should 
ve a place in ev 
home and worksh: 


taining ft “A 

con a 

Fable. of Contents will 
cation. 

0 already have 

he Opclopedin may obtain 


"1901 APPENDIX. 
Price, bound tn cloth, $1.00 
post paid. 




















JUST PUBLISHED 
Scientific American 


Reference Book 
tSeme. 016 Pages. Tin rated, 6 Colored 


0, postpaid 
The result of the  goantes of 
s readers 
ents is crysial- 
$1 has 


f = tr it is indis — 

‘or months. 

soca evi ty ‘and burl- 

tore ot Interest te ries 
ot in 

‘The book conta ins 50.000 facts, 


is much oe complete 
and more exhaustive than 
gaything of the kind which 
er been attempted. The 
*Seientife, ‘American Refer- 
fier eauigina =e k on 
e ’ owe 
wants ‘of housan: t has 
been ised b Soleans sta- 
tistiotans. oe” ‘ormation bas 
rawn from over one ton 

ot Government reports 
It is a book of ev 


earns ia, because you will 
find what B gy 2 vast man in- 
t condensed 






form. Sixty ears of experi- 
ence alone have made it possible for the > publishers oft 
the SCIENTIFIC AMERICAN to present to the penesees re 
of this book a aggregation of information. 





MECHANICAL MOVEMENTS 
Powers, Devices, and Appliances 


By GARDNER D. HISOOX, M.E. 


Large Sve. 402 Pages. 1,649 Illustrations, 
with Descriptive Text. Price $3.00. 


MECHANICAL 
APPLIANCES 


Mechanical Movements and Novelties 
of Construction 
By GARDNER D. HISCOX, M.E. 


Being a Cupeheoatety Volume to the 
Author’s Work entitled MECHANICAL 
MOVEMENTS, POWERS AND DEVICES, 

Contains 1,000 _ Made Engravings. 
400 pages. Cloth Bound. 


Price $3.00. 


The above two volumes sold together for 
$5.00 postpaid. 


A Complete Electrical Library. 
By Pror. T. O'CONOR BLOANB. 


An Seapensive so 
of MR. ut ae 


neat fo atta Se bons 
Student. the pe amateur, iad 
workshop, the ¢ 
engineer, schoois 

eges. Comprising five 
bocks. as follows: 
Arithmetic f moures 

pages, ae 
Electric Toy Mak 
pages, 








Geynderd Electrical 
tionary, 682 pages, 


pee Py 
4 a i eee every library. 
the above five volum ye ‘in Sine 


with silver | . 
af. aho eae ts iirinas Ra uosatah cor, 
price of the five lanes 








JUST PUBLISHED 


American Estates 
and Gardens 


By BARR PERREE 
$55 Warr2thons! Sad Pages Brice Siores 
§@™ Special circular of contents of these volumes sent free 


MUNN & CO., 
Publishers, 361 Broadway, New York. 
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Paper tubes in te lengths, machine for cut- 


ting, O. M. Lissa 
Pasteurizer, W. J. Ru 
is 







ph, “Ww. Asam weet ees secon esenens 





Pe SOD. wi VEbsSio dec onstvactsnane 
Piano player, automatic, J. B. 
Pia: imo device, P. Krumecheid.. 
Pianoforte agraffe, ©. P. Blinn .. oe 
Picture hanger, King & Franklin.......... 
Pince-nez frame, A. Ochischlager ........ 
Pipe hanger, W. ©. Smith ..........ss00 
Pitching machine, H. Torchiani ........... 
Placket closer, J. P. umgartner........ 
Plaques, method of manufacturing ornamen- 

tal, H. L. ae 
Platform, |. 
Playing balls, 
"low, C. Ce 
Plow, disk, Gt 
Plow, garden, os 
Plow hitch, ‘combined beam and frame, 





Speicher & Stark ......ceccsecccsccces 801,411 
Pocket knife, G. J. Herwig ......+-++.+++-++ 801,791 
Post. See Fence it. 
Post hole shovel, Stritter. ..siesccocsoccese 801,557 
Powders, producing shell, 7. P. R. James.. 801,317 
Precious metal bearing materials, treating, 
©. We. BROCE ccccccccsscccvccsovvcees 801,470 
Presser head, J. G. a eevboceccesee 801,594 
Pressure equalizer, C. C. Grimes ......-e0: 801,236 
Printer’s rules, prolonging ‘te life of; T. 
ES = pbnns 5e0bdoodkssasehete ven 901,575 
Printing and auditing device, E. J. Brandt 801,207 
Printing machine, address, EB. Meler....... 801,227 Ashes 
Printing machine, combtaed perfecting and 
two color, W. South MLE. een aa seee 801,816 
Printing machine, oil cloth, H. Waldron. 801,819 This is a novel but very idea. 
Printing plate and ou ing the same, com- Just fill the Porcelain container or cup with 
posite, H. ag bn bug sdhwectces 801,291 tobacco, and light, close the and 
Printing press, i Pad eeesececsseccses 801,577 smoke comfortably " 


hee press Ja holder, Wells & Mar- 
Printing Becton” eases, driving gearing for, R. 
ORTBTON cette cece eter eeeeeeeeeeeee 

BE DOMES 2000s cccsccccecesecs 

' Sook Hi. J. Perkins.. 
mechanism, F. A. Baker oceccese 
—= hanism, boat, H. Thomas. 
easels, mene for, x" P. Hang}. 







bareed or keg, F. 


coumttugel’ em es Hunt & like a cigar. Convenient, safe, cleanly 
Sia daih andy > 42's tos taaaecabhedas 801,592 only costs postpaid, including 

Pulverizing mill, J. H. Davis .......++6s- 801,572 le 
Pump, Park & Mies ...ccscsesecoccseccece 901,474 é Soild by best dealers everywhere. 
roe 4% neers, door operated air, W. 801,477 THE BARGER SAFETY PIPE CO. 
Pump By Chase & Fleming ............ 1,568 Dept. 22, Hopedale, I. 
Pumping jack, F. Smeed ........-..0-ee00. 301,408 
Punch, Lm” — T. Placicellf ......es00s. 801,607 
DO AUR MO en ov oss aak ghavubiws of bad 801,406 
Rediator, A. D SS ovis s ction onns 60 endee 801,397 
Radiator water evaporator, C. EB. Faye.... 801,371 
Rail clamp and tie, BE. M. Terwilleger.... 801,278 
Rail joint, J. A. & I. J. Crawford......... 801,570 
Rail joint, W. A. Willis.............-0005 801,758 
Rall joint fastener, J. Fidler...........-+« 801,319 
Rail Byam apparatus, switch, J. P. Cole- . 
Railway crossing, BE. B. Entwistle......... 801,516 
Railway rail, L. Perenyi ............«++-5 801,475 
Railway signal, Patenall & Dryden........ 1,543 
Railway sleeper, E. 8S. De Voe............ 1,444 
Railway point operating and controlling 

means, Ducousso & Rodary ...........- 655 
Railway rail joint and chair, A. C. Deal. 801,368 
Railway switch operating device, H. White. 801 ,286 
Railway switches, gar for controlling 

the operation of, C. C. Anthony........ 801,631 
Railway tie, metal, F. F. Roberts 801,602 
Range finder, B. A. Fiske........... oe 2 
Receptacle closure, J. C. Chadwick........ 1, 
Receptacles, hermetic closure for, ree = 

EE i Sabb dub ieees00420+kbbie scabies 801,784 
Refuse burner, J. BR. & A. B. Kilbourne.... 901,251 


Register and mechanism therefor, 
Bea 






Dona ab bth phew ope 5.50s 060s 06' 6d60Ke0 801,205 
Reversing switch, I. F. Baker............. 801,201 
Revolving screen, W. Crossley ............ 1,442 
= ‘~~ a. N. cos 66bacesaebheke 801,455 
opes, cables, ete., holder or socket for 

wire, Becker & Williams ............. 801,707 TAPES AND RULES 

Rotary engine, J. BE. Gearhart............. 801,373 ARE THE BEST. 
Rotary engine, N. BR. Smith ...........++. 801,553 For sale Send tor 
Rotary engine, P. Bartoletti . 801,636 1“ 
Rotary engine, P. F. Guthrie 801,662 


Rotary engine, J. B. Petit . ae 
Saddle horn, F. H. Perkins ee 
Sap spout, Warner & Jarvis .............+. 
Saw, i Sh ME cS eeacecctcasnseces 
Saw clemp, M. D. Converse 
Saw hone attachment, cire 





Sawmill carriages, set and re 
it 


ER A A RR ER RE o 
Sawing machine, E. A. Schilbach.......... 801,744 
Seale, C. G. Strobler ...........ccceccsees 801,558 
Scouring machine, G. H. Rupley.......... 801,408 
Seed paner and grain eupamee, J. Cc. 
shies $s bo" gah (eetee bes th vcied 801,207 Not a makeshift, but a 


Seed fom cotton, 

Self-setting trap, 8. 

Semielliptic abe. 

Separator, C. A. ebeck 

Sewing machine blindstitching and serging 
attachment, . M. Ma urphy 

Sewing machine F , a 


. sper 
Shaft coupling, flexible, H. Montstream. 801, ‘6T2 


Shaft lining, BE. aibrecht” Meégvietesh Sbbbcens 
— sinking apparatus, Frieh & Nollen- 
Oa aha aks'c's obs b'c cp evcvccstesoce 
Sharpening device, ©. M. Mallory.......... 
hears and scissors, e ©. Abbott.......... 
Sheet metal shears, C. D. Wa Bice eeaate 
Sheet metal stopper, A. L. 
Sheets while binding the mame. device for 
ek it 2 gaa a” ving. 


Shovel. ioe Peat | hole “a canoe. 
Sickle bar holder, 0. Norton.......+ .+..+« 
Sleve, J. Cihalewak! .........cccccsccseses 


Sieve, grain, BE. 0. Hough 

Signal safety device, Go. F. B. Corey. 

Signal system, V. Ch 

a system, automatic biock, Logedon & 
gi) BEREEES ATE EL TERETERE ETRE EEE EEE 





801,729 


#1,0%/1 You Have a Telephone In 


801,344 


.. 801,827 
. Slab 





801,491 high speed. 





801, 
801,535 
801, 

801,497 
elssenthanner 801, 
. Blanchard, Jr. path 44 


801,235 
801,680 
801,825 
eo 
901,364 
801,733 
801,304 
801,300 
801,445 

263 
om 515 
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Your 9%ffice, Of Course 





Have you one in your home? It 


will save many steps and much 

801,333 time and annoyance. It will 
<<. for itself in car fare saved. 
1, 1 No. 9010 Cortlandt, Con- 


tract Dept., for full information 




















ore | | mable m 

1,83) Container, being unglazed, absorbs the nio- 
01,001 The ser : 4A prime favorite 
Soloas with sportsmen, farmers men, 









































LUBE Sne yy oo 
York and London. 


@ It isn’t what used to be, it's 

what you are that makes you 

what you're going to be tomorrow. 

© Fen whe sheente it shen egy 

are going ahead now. 

pat ada fe many letters in the 
penned nye eng apiduen oan Sates 


success— seven. Tomorrow 
oe ina aaeeer ae 


‘coebtiite  B 
ure as a salesman; if you are an 


annie 


a vaictin an estaba Mee 
to success. .« 


to decide now 
to make your 


You owe it to yourself to be better, 


iene 


@ It gives the man on the road the 


of the which underlie 
caloceuccean "Vou aren debt to 


ve booklets theyre wef worth bon 
ing for; you ought to have them, 


The Sheldon School 
(1581) The Republic, Chicago 








heavy to support balance 


GAS ENGINE GENERATOR 


STEADY LIGHT FROM AN ORDINARY 
GAS OR GASOLINE ENGINE 


Dalance wheel without thind bearing. Wenefor Ble 12 


ROCHESTER ELECTRIC MOTOR co. 
10-12 Frank St., ROCHESTER, N. 








The Modem Machines for Mechanics @ 





YOU NEED IT? 





Signaling, F. UL. O'Bryan ........00-cceeees 
Signaling th submarine and like cables, 
Lodge & Muirhead ........66-s00eee00% 
ation ca 8, production of molded, 
Sink device, W. P. Dunn “ee 
Skate wheel, roller, B. 8. Peard.. 
Slag or cinders from hollow or solid. blanks, 
wee 3 ‘or removing adhering, 
Slugs; machine for makiy metal, M. Reid. 901,267 
Sluice box, pannt ey . Wiswell........ : 801.280 
Smoke consuming devi Wilde........ 1,624 
Snow melter, J. Elemer .......-seeceecsees 801,870 
Spark arrester, 0. sy "anderen weerecesesee 435 
Spark arrester BE. Tomer ........00..sse0- 801,751 
Sacks frame e 4 Cen agh eat ooses : Sonar 
pinning frame threa: gal le, erce. ‘ 
Spool holder, M. B. Kreeger............... 314 Pages. Bound in Cloth. 
8 er, watt end, n '. Robinson ie oidine’ 4 sor bas 1 
Sta bracket, extension, F. W. Adams.... 801,431 


ou ~~ pail or reducer, Johnson & Rob- 
Stall yo horse, I. C. Adriance ... 
Stapling machine, L. C. Crowell ... . 
Stay, garment, Warren & Holden 

Steam engine, Davis & Zilliox.............. 
Steam trap, EB. Fidell 

Steam trap, 
Steel making apparatus, F. BE. Youn 
iteel scrap into iron, converting, 
Se eS re ror rer 
mer frame a 


Stereot 
ii 


eee eee ee eee eee eee 


wee eer eee eee eee Cee Pere Cee ee er rT ST 


‘a 
Stiffening material, Warren & 





Stocki spender, A. Ward ; 
ocking st A . a PR. see 
Stool, folding. B. Sho sata Ceevcevess 
Stopper, pulp, R. W. Goeb....- PPTTT TTT etry 






Modern Gas Engines 
& Producer-Gas Plants 


By R. E. MATHOT, M. E. 
152 Illustrations. Price $2.50, Postpaid 





A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. 
No cumbrous mathematics; just plain words and clear drawings. 
The only book that thoroughly discusses producer erence 
Every important pressure and suction producer is Geese 
suggestions are given to aid in the designing and installing of producer-gas plants. 
Write for descriptive circular and table of contents. 








MUNN & COMPANY, Pvauisnens, 
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THE IMPROVED 


BOSTON 
GARTER 


REFUSE ALL 
SUBSTITUTES ano | 
INSIST ON HAVING 
THE GENUINE 


The Name is 
stamped on every . 










CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Si) Mc. Cotton the. 
led of reevipt of price. 








TYPEWRITERS 


APPEAL TO YOUR SENSE 
AND YOUR SENSES. 


The Smith Premier is the most siient 
The 
En 


typewriter on the market. 
action is quiet ; no shift key. 


dorsed by mechanical experts. 


Tue Smitn Premier Tyrewritrer Co, 
Syracuse, N. Y. 
Branch Stores Everywhere. 





Washburue’s Patent 


“() K.” PAPER 


FASTENER 
“O.K." 


ap lo 
{rie 20 cents a bo ° 

§ ade in Seige, Ab ail station 
fmotes postage express prey 
ben, sasorved, 16 Mustrated 

























nae Ne Cold 4. Saves 40 Per 

Cent. Wvter. Saves 60 Per Cent Labor, hmpomtble 

fe See Ce Ride Se Pinas Fate. Ke-ps the 
Varn Brighs. 


Glomy and 
Price, delivered, t& $8.00 cach, 
Send today. You «ill need it to-morrow, 


IDEAL CARRIAGE WASHER ©0, 
148 Lenex .. Rechester. N. Y. 











Send the Name of Your Car 


oF engive, aod we wil) send tull Infor 
o- 





¥ charger for automobile launch 
or gus cngine. Address 

‘The Dayton Electrical Mfy. Co. 
os Seaver Rid. Dayton, Chto, 


IDEAL [= 
New ook. 


ge — 


Stoppers, machine for forming pulp, R. W 
Goeb 

Stove and furnace 
I Lange 

we for heating 


Stove protector, BE 


smoke consuming device 





fat 
Ralls 
for 


irons, F Sechitka..% 


forming ornamental 

r. F 
Stud wrench, FP. L 
Sugar cryotalliaing 
Bult case or satchel fastener, 

Hammesfabr 

Sorfaces on cylindrical bond bers, 

forming trregular M. Re 
Surgical appliance, J. Kagler Sosscecce 
Mwitch-throwing device, electric, L. H 


Cleveland. 
apparatus, KR. Polach 
cateh, or lock 


aystem and apparatus, ( EK 
ithe x ttachment for, 


Telephone 
Telephones, 
Farmer 
Telephonic apparatus, ¢ E 
Teonis racket, A. Johnson 
Thermometer, clinical, ¢ 
ricket delivering, receiving 
apparatus, A. Marsh 
Tide or backwater gate, (. H 
rooting, W. E. Mikael 
py alarm, C. J. Emerson, Jr 
Tin from tin slag, extracting, ¢ A. L. W 
Witter 


Regu 
I E 


Egan 


Nurnberg 


Thule 








Tire, preumatk i. W. ¢ B. Cwve 
Tire valve, pueumatic, | K. Buek 
Tires. attaching collar for pneumatic. J. C 
N Fouilloy 
Tobacco pipe, ¢ Wellner 
| thes r. H. Braddle 
Tool f meving obatructions fror ! ns 
| * wildrigge & Ward 
I holder, T. J. Moore 
Ir “ spinning, BE. Friz 
| Torpedo launching apparatus, A. E. Jones 
Torpedo pparatus, broadside un- 
der E. Jones 
| Toy Ww 
|} Toy, E ehmann 
Traction wheel and water tank, combined, 


G. Spearman 
Tramway railway 
elp 
| Transformer 


apparatus, aerial, & 


eut-out, J. P. Hetherington 
801 588 
folding, C. BE. Stenerson 
Lichtfeldt 
Hively 


Tray or lap board 
Tree cuard or protector, F 

Trench filling machine, G. R 
Trolley, BE Parker 


Trolley and trolley support, Davis & Aalborg 


Trolley for viectric railway vebicles, Davis 
& Aalborg esetcesece 

Trolley harp, C. L. Hooper 

Trunk fastener, G. Goerk 

Truss, J. K. Stockton 

Tub. See Bath tub 

Tube forming machine, G. B. Lamb 

Turbine engine, Hachenberg 801 GSS, 

Turbine engine, steam, J. C. Buckbee 

Turbine, expansion, M. Neumayer 

Turbine governing mechanism, J. G. Callan 

Turbine governing mechanism, R. H. Rice.. 

Turbine high-speed governor, steam, C. V. 
Kerr . ° oaeéee 

Turbine regulating device, F. Svoboda 






Turbine, steam, G. Zahikjanz 
Two-piece handle, T. W. Wright 
Typewriting machine, T. C. Smith 
Typewriting machine, A. Brand} 


alve, M. Warren 
Valve. J. J. Bowes, Jr 
Vaive, J. R. Reniff 


Valve for steam heating systems, 
vacuum, T 3 
Valve, inflation, J. E. Keller, Jr 
Valve mechanism, emergency and 
breaking, W. L. R. Emmet 
Valve, motorman'’s, F. B. Corey 
Vaive, plug, J. H. Chandler » 
Valve reseating machine, T. B 
Valve seat ring, sheet metal, C. E 
Valve, triple. J. Dillander 
Vehicle and controlling 
propelled, E He 
Vehicle brake, automatic, J Krug.. 
| Vehicle reversing gear, motor-driven, 
& Anders 
| Vehicle speed indie ating and alarm de vice, 
Parrish & Smith 
Vehicle wheel, R. Weideman 
Vehicle wheel, T. Appleton . 
Vell pin or garment fastening 
| A. Curry ° 
| Vessel closure, J. K 
Veterinary mouth speculum, 


fitting or 
vacuum 


Williams. . 
Huxky 


sane, 





the 


‘Kiser 


device, F. 
‘Penfold caeeews 


1. C. Carstensen 


Vise jaw, E Clark ..... vaikpeneaeeee 
Wagon bedy lifter, J. W. Coghill, Jr.. 
Wagon cradle posts, device for securing 
and releasing timber, B. G. von Gyul- 
afalva ‘ 
Wagon, dumping. W z. Currie 


Warp beam tension ticthin, G. Keller 


Washstand, M. Tufty 


| Washing apparatus, coal, R. L. Martin, Jr 
Washing machine, T. H. C. Beall 
| Washing machine, T. Fitegibbon 
Washing machine, J. yers .. 
Watches, balance staff for, C. BE. De Long: 
Water closet, W. H. Osborn 

Vogel 


Water closet flushing apparatus, J. A 
Water tube boiler, W. T. Urie 

Weeder, G. & 
Weighing machine, 


Carson 


automatic, F. Stebler 


Weighing machine, automatic, R. D. Webb 

Weighing machine, automatic, Beakbane & 
Hipkins 801,706, 

Weighing or mncncentng apparatus, 


grain, 
H. Grassley . ‘ 
Well derrick, ofl, 8. M 
Well drilling machine, A. 
Wheel. See Paddle wheel. 
Wheel, P. Parik 2 conn heed 
. ww 
Wheels and rails, 


Foltz. . 
Klay 


Clark | 
device 


for increasing the 


Hinchman & McMurray 
Miller 
combined, J. W 


bandles of, 
Wire atretchr, D. D 
Wire stretcher and clamp, 


Hardesty 
Wootworking tool, H Simpson 
Woven wire fence tie, J. D. Crandell 
Wrench, J. Hooper ......«+++- 





DESIGNS. 


Chisholm 
Kirkogeare 
Grotz.... 


Chair frame, barber's, G. D 
Dispensing receptacle top, G 
Glass receptacle, Paull & 
Piano case, W. Lane 


TRADE MARKS. 


Acid phosphate of lime 
Chemical Works 

Ale, ginger, Deep Rock Ginger ‘Ale Co.... 

Antiseptic preparation for treatment of cer 
tain nam diseases, D 

Badg s, pins, charms, and buttons, souvenir 
articles, by ne a of, United Society of 
Christian Endeavor ................ 

Belting. waterproof feather, Holyoke Belting 


powdered, Provident 


Ce 
Bleaching compound, — Rocanter ‘tk Hanslncher 
mica . 


Ricoching compounds ‘for ‘ols, ‘fats, textiles, 
and feathers, Roessler & Hasslacher 
pS errr ree rere : 
Boots and shoes, Geo. De Witt Shoe Go... : 
Candy, Darby Candy Oo............+..505+ 
Candy, P. Wunderle ...... 0-6. -eeee-cceeees 
Candy, peanut, Rosman Lohman Co..... 








& 
Candies, Francis H. Leggett & Co. 





apparatus for 
J... 


Coxe ee 
Tag attaching device, KE. G. Plerce 
Telephone” switch shaft lock, automatic, 
J Erickson ° 
Telephone system, ¢ I Egan 


and registering 


. 80155 


- $01,276 | 


. 801,700 


*) 01,661 
. 801,556 


. 801,678 


. 801,568 


. BO1,52 


’ > 901,632 
. 801,966 


.. 801,376 


adhesion between, R. C. Lowry.......- ‘ 
Window fastener, A. Rosenberg .........- 
Window, reversible. G. W. Blanc hard 4 
Wire coil forming machine, (. A. Monnier 
Wire feeding machine. FE. Sehuler........ 
Wire te, frameless woven, S. P. Me- 

COMM ccc cscccecrsvererecrcesccns 
Wire rods, ete. apparatus tor convey ing 


. 801,377 
. 801,748 


. 801,500 


801,650 





340 
801,690 


sul, 


Sol, Si 
801, 767 
soT ot 


801 O87 


SOL ET 
S01, 385 


mol, 44) 
S01, 688 


S01, 308 
SO1,778 
1 801,779 


801,231 
sO). 780 
801,246 
S01, GST 





801,736 
801,306 


801,200 
et) 
801,200 
801,580 
801,426 
so! 642 


801, 759 





801,! 580 





891,225 


801,226 
801,718 


801,798 
SOT TNO 
801.044 


801,357 
801,399 





801,230 


801,048 
801,250 
801,458 
801,775 


801,355 


801,323 
801,605 


801,683 
1,710 
801,290 
801,362 


801.202 
SOL, SOS 
801,420 
801,808 
801,206 
801,450 
801,740 
801,443 
801 , G82 
801,754 
801,406 
801,765 
wol.4i4 
801,490 


801,822 
81.234 
801 372 
801,528 


801 334 
801,560 


801,676 


801,523 
801,328 








265, 


1, 






37.572 
i, STi 
7 570 
37; 573 









46,851 
46,765 


46,854 








Instant power control and 
direct power transmission 


These are two points that make 
the Rambler the car you ought 
to buy. 

The hand you place on the 
Rambler steering wheel controls 
both the speed and the direction 
of the car. You regulate the sup- 


ply of carbureted air for the engine, 
by a simple pressure of the finger. 

The Rambler chain transmission 
applies every ounce of power the 


engine generates direct 
to the rear axle. 


Instant control, no loss of power and mechanical simplicity 
throughout, fit the Rambler for driving over country roads in 


all kinds of weather. 


Write for the Rambler catalogue illustrating and describing 


the different models. 


patty T One, illustrated a complete with 
0d. Cape Top, $100.00 pany ape $650. 


tools, etc., 
to $3,000.00. 


Thos. B. Jeffery @ Co. 


Main Oifice and Factory, 


Boston, 145 Columbus Ave. 
Philadelphia, 242 N. Broad St. 
457-4539 Broadway. 


Milwaukee 


Kenosha, Wis., U. S. A. 


Branches: 

Chicago, 302-304 Wabash Ave. 
New York Agency, 134 W. 38th St. 
Agencies in other leading cities. 








on experime! 





when you 
Our little booklet tells all 
THE STANDARD COMPANY -_ - = # 


**"STAN DARD’ 
Two-Speed Automatic Coaster Brake Hub 


Makes wheciing a delight, Somat the drudgery. Do not waste money 


rfect attachment all in one bub. 


buy a 
Write to-day. 


can pe 
about it and ts mailed 





RADIUM and RADIO-ACTIVI 


NEW YORK 


A full account of the latest and most important developments in the field of 


radio-active substances. 


Cloth bound, profusely illustrated, postpaid, $1.10 


WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, PHILADELPHIA, PA. 











4to. 
275 Illustrations. 








cAmerican Estates 
and Gardens 


11x13% inches. Illuminated Cover and 


340 Pages. 





By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
of British Architects 


Price, $10.00 











































































all cases made 


Publishers of 
** Sctentific American ’’ 





SUMPTUOUS book dealing with some of the most stately houses 

and charming — in America, The illustrations are in nearly 

original photographs, and are dhe pry. printed 

on double coated paper. Attractively bound. This 

of the most interesting books of the season, and will fill the wants of 

those who desire to purchase a luxurious book on our American homes. 
An illustrated prospectus mailed free on request, 


MUNN @ 





book will prove one 


COMPANY 


361 Broadway, New York 

















Torringten, Conn. 


By Dr. Chas. Baskerville 


= THE COLLEGE OF THE crTvy 
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OctToBER 21, 1905. 
An my -to-date Catalogue of of Chemical 1 Technology re Mine cad clis ee 
ee $e eae a Wanted 

tag tN ty os get : 46,797 
Bite. hah Vioucaeteues conde bt in every railway shop to 

a es Fa Co 18 solicit subscriptions for the 

Cigars, Harter i Eneese 4 ‘s 2S 

Cigars, J. E. Oppenbeinier Railway Master Itlechanic 








BAIRD & CO. 


HENRY CAREY 
industrial Publishers, Bookseliers and Importers 
me Walnat St., Philadelphia. Pa.. U. S. A. 


PROFESSOR MINING ENGINEERING 
WANTED. 


Applications are invited for the Professorship of Min. 
ing Kngineertng about to be established at Auckland 
University College, New Zealand. 

Appl te must be qualitied to prepare Students in 
the Subjects of Applied Mechanics, Mining, and Land! 
and Aiine Surveying for the examination of the Univer- 
sity of New Zealand required for the Degree of Bachelor | 
of Engineertag (Mining). 

The salary is £500 per annum, in addition to the stud- 
ents’ fees, with an engagement for five years. Private 
practice which did not interfere with the performance | 
of college daties would not be objected to by the Ccllege 
Couneil. 

A suitable allowance will be made for passage money, 
but not to exceed £::0. 

The snecessfu) applicant must not be over 40 years of 
age, a>d must enter upon bis duties as soon as possible 
after January Ist, 1906. 

Copies uf the questions to be d by }}] 
the Calendar of the University of New Zealand, and the 
form of agreement to be signed, may be bad on applica- 
tion to the undersigned, to whom applications with 
ta) may be A, 

H. STEPHENSON SMITH, Resident Agent, WN. Z., 
317 California Street, San Francisco. 


SERE 5s 235 wer het New Nerk 
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of examination. Send for Cat. 











The CLEVELAND STONE CO. 
2d Fleer. Wilshire. Cleveland, 0. 








“ Pillar’d aronnd by everlasting hills. 
Robed in tee arabery of Scedonauns floods.” 


NIAGARA 
FALLS 


One of the natural wonders of the 
world. ‘A charming place at any 
season of the year, reached from 
every direction by the 


NEW YORK CENTRAL LINES 


A visit to the Falls is an object 
lesson in Geography; an exhibition . 
of landscapes that no painter can 
equal, and a glimpse of the latest de- 
velopments of the industrial world. 


A copy of Fame pty Pg 9, “ Two Days 
igh Punto hae al 


Sta- 

















| Whisky, 





ars and cheroots, Sanches y Hermanos. . 

ae and cheroots, EB. Seidenberg, Stiefel 
fon, Gunuk Dales ie’ Oboe 
Cream for the face and skin, A. 


OE BOO, BO, vo cccs vet descectsasicesests 46.761 
Elixir of hy pophosphites, J. T. Milliken. 46,843 
Extract of hemlock bark used for the pur- 

poses of tanning and dyeing, clarified, 

Ci Mh, GMRe nic cnc deve ccsessvesccese 6. 
Files and rasps, Nicholson File Co.......... 46,771 
Files and rasps, Arcade File Works......... 7al 
Files and rasps, G. & H. Barnett Co.46,791, 46,702 
Files and rasps, Kearney & Foot Co........ 46,704 
Files and rasps, Nicholson File Co. .46,800 to dese: 
Flavoring extracts for foods and beve sage 

J ee ORI eee . 856 


Flour, wheat, Dock & Coal Co....... 








Flour, wheat, Missouri Valley Millin a4 
Flour, wheat, Pittsburg Milling Co. . .46,852, 46,853 
hsbescer~ invalids’ a infants’, Sunbrights 
Califormia Food Co. ....<ce seer ceecrness 6,863 
| Gas burners for heating ain at _lightins. Knick- 
erbocker Light and Heat Co............ 46,837 
| Gin, Commercia Distilling Co. beseneesceok's 87 


| Glass vessels Bn table use, McKee-Jeannette 





|. QING MMM cla Seka pred owns cagnsis vas 6,839 
| Gloves, Wertheimer & Co. . 46,800, 891 
| Gum, chewing, Brownie Vending Machine Co. 46,816 


meme Vaughan & Bushnell Manufactur- ‘ 








Tea oy eng cot oerertherpeenpers 6,779 
Hats, straw, Bri, —? pa nertion eee 46,822 
Horse nails, Sta Horse Nall Co. oa.208 to 46,812 
Hosiery, Wilkes — paces Mills bie . 46,820 

osiery, American Stockt ++» 46,821 
oslery, Charles Chipma’ 46,825 
Insulated electrical conbuctore and asbestos 











covered insulated electrical conductors, 
Be Ws, We Ge a oo. Ch ceri usec swensnes 
Jewel chains, R. ¥. Simmons Co......... 
ota pectedioes, trade, Caterer Publish- 








46,799, 46.846, 

| Leather and trimmings and shavings there- 
t and sheep, H., midt 4 
International Chemical Co. 
| Liniment for internal and external use, A. 


of, gos 
Laatuer dressing, 


a. 6 wek 
ome y _eoeeee and oils, Diamond Com- 





dE céd b's OR¥ osetia p <nts Saab pe AA 46,706 
Medleal compound for the cure of dyspepsia, 
DROME so os se cdsvevesacbepesoawe ds 46,844 
Medicinal swomeenssens containing the nutri- 
tive elements of grain, Maltine Co..... 46,880 
Medicine for the treatment of diseases of 
he art, kidneys, or liver, Anasarciu 
Chemical Co. .ccnccp scenes ctevsecsveses 870 
Metal, antifriction or babbitt, Findlay & 
CREA + ww WUD days pease eeqrenteecese 46,767 
Mince meat, Siegel, Cooper Co. .......+.++> 860 
Mineral and aperient waters, Rag Carson. os 


Ofls, lubricating, Valvoline Ot! 
Papers, toilet, Albany Perforated Wrapping 





PaROr OO. cvccniccceesHidtvssvesercevsis 762 
Ph ate of eet. preparation of liquid, 
rovident Chemical Works .........---. RO 
Pins, *polid head straight, Plume & Atwood 
Oe. Gen. éVi ns rdmes Cos ve ewc ve dsscoauce 46,775 
Powder, toilet, Lyons ¢ Alexander Co. ; 873 
Purgative compounds, liquid, California Fig 
NN GOR. oso cReCC as cons paasvicade - 46,827 
Rasps, horse; Kearney & Foot Co........... 46,795 
Rum, Felton &@ Som ....... ss ssescevesvens 46,829 
Sal-ammoniac, Roessler & Hasslacher Chem 
WO Ws concrshtbdescacsneteste anne eaene 46,876 
Saws, E. C. Atkins & Oo... .. 20-650 -seeene 
Sheetings and drilli Grendel Mills. 46,788, 46,789 
Sheetings and drillings, cotton, Brandon 
FEED. Soccccnseceuhotsascsgevagepoued ++» 46,782 ' 
Shells, shotgun, Austin Cartridge Co........ 46, 
Shirt fronts and false shirt bosoms, Re- 
versible Collar Oo, .....-..6cccsesccues 6, 


RO 
Shirts, men’s outer or dress, Mayer Shirt Co. 46,840 
“as e_,% Water Bleachery & Manvu- 
om: es = sn iin" gmibroey, it 
rated New sh Silk Co.. 46,835 





Soap, Kendall Manufacturing be - PRG PS SSP. 44, 
ae bicarbonate of, J. C. Grant Chemical 
PERL AG «av osovdbnesaus seadsesemetnee 44. 
Spaghetti and macaroni, 1, Cooper & Co. 46,861 
Suspenders, Common Sense Suspender Co.... ier | ex 
Syrup, fruit, Schuster Co. ......6.seecnseee 46. 
rt ORME. occovesccivcses 46.224 
7 Grand Union Tea Co.........-s00000 46, 822 
Tonic a Simpson Spring Co......... 46,774 
Tonics and remedies = beast diseases, car- 
diac. Sultan Drug Co. -...cec sc ceccevees 46,806 
Varnish and varni “stain, Leggett & 
Brother 









Loeb, Bloom & Pig 
Cousins ah dagen 
Whisky, Albert 

Whisky, Freiberg & 

wee: + Rhaghneay Distilling Ob. <63.04 + 46,841 
Yhiexy, V. J. 

BE. Schiele & 
| ew Distilling Co. 


‘0. 
Whisky, 





Wh a 























ky, 
hisky, Baer Bros. Mer. 
Yarns, worsted and cotton, 








Ad 
a 
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‘o 46.888 
Arlington Mills. 46,838 





LARELS 
“An Oven Full of Ginger ae. . few ginger 
mone. Pennsylvania Baking Co, ........ 2,300 
et,” for arrup, Go; i Alita Re- 






“ola for 
“Wheat * ae 4 breakfast food, w. E. 


eodeddsnsos wapetueceshguns +s» 12,880 





PRINTS. 
19065-6,"" for hats, 


“tft ndhelae ogg Pei Gcuwivanes tineuiese’ 


“Life's worth, ving in pas weather if one 
fedemanns,"’ for beer, lede. 


has W . “ 
sae Kakaks> tesceunyooues 1,429 
a Hood's " for beer, Geo. 
MULT ee eee 1,430 
“Slices of Energy,”’ flour, Washburn- 
MI OR olde op oin es Jaethientstocnie 1,438 
‘Sweethearts and Wives and It's Wiede- 
ing. Co ners Geo. *Wiedemann “wen 
“The Money Can .-* " for malt 
extracts, 7 Witmenn Kh Sr ores 1,432 





y of the specification and drawing 
Ba Po the foregoing list, or any patent 
1883, will be furnished f from 

vided the name and 
Fn deat and the date he 
ono os Co., 361 Broadway, New 


now he obtained by the tn- 
nventions named in the fore- 


and rther 
Broadway, N 


a Sarees 


Canadian patents 
ventors for any of the 
going list. For terms 


& Co., 261 ew 


particulars | 
York. 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 
+ ADDRESS .. 
Railway Master Mechanic 


Security Building Vanderbilt Building 
CHICAGO NEW YORK 


WANTED 


An energetic and experienced General 
Manager with good all-around engineering 
ability, including some knowledge of elee- 
trical applications, by company building 
mechanically operated automatic refrigerat- 
ing machines. 

Address, with reference, 
M. F. K., 
P. O. Box 5345, 
Boston, Mass. 
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. 24 Franktort Street. treet, New York. 
saiteaiaa +t Bh ee wooster, ot piemeen 
Ueiitbaxwront 16 Brosaway, Now York Guys 
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ea RUBBER. Phe joes i 


PARKER, eAaaiiah Gpvtah inhane nein her 


se | 
ae & Model Work 


& 80n 45-41 Rose &t.N.¥ 
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ome ey 
tte, os ‘Sox, teas ‘ot St., Philadelphia, Pa. 


Be. Fg Magical - Apparatus. 


Bovk Catalogue. Over 700 engravings 
Seem tnent Bock Catslonee. 
MARTINKA & ©O., Mfrs., 45 Sixth Ave., New York. 


Serrineeea! Sis ee eters tector, | Se 














THE CITY OF NEW YORK 
Department of Street Cleaning 


New Youk, September 2. 100t; 
Ceutract for the Final Disposition of Garbage 
ja the Boreugh of Manhattan. for Five 
(5) Yours, from August 1, 1906, 


Bids for the sbove contract wil) be received at rhe 
Main Office of the Department of Street Ciqaning, 
Nos. 13-71 Park Row (14th foor), Borough of Manhattan, 
unti{ 12 o'clock, noon, Mopday, November 6, 105. 

For further information ag to the natore of the 
work and the manner and requirement of ihe bids, 
bidders should call upon the Commissioner of Street 
Cleaning, and shuuld also reac the edvertivement of 
said contract now app in the “Clty Recera.” 


JOHN McG. WOODBURY 
"Telaaeaha ane 

4 bata Telegra y and 
R. Broa 
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of the Fundamental 


Largest Manufacturers in the 


RIZE ST. LOUIS, 1904 





Cut out and fill in attached coupon and mall at once 


















Latest Invention. 
umbia and all other cylinder re 
cords. Also Twentieth Century 
cylinder records half a foot long. 
Astonishing results, 
fabdansinn | parties. A perfect 
substitute for the orchestra 
For sale by dealers everywhere, and in all the stores 


COLUMBIA PHONOGRAPH COMPANY, 


Creators of the Talking Machine Industry, 
Owners Patents, 


_ GRAND —— PARIS, 1900. DOUBLE GRAND 





Absolutely new principles. The 
Reproduces Col- 









Splendid 


World, 
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See Your Hair Grow | 


GRAHAM’S 


Glass Vacuum Cap 


TRAD) MARK 





purely vegetable oil soap, containing no lye, but 

cleaning by the penetrating nature of its oils 

Good for engineers, electricians, chemists, etc. 

rem pane It thoroughly removes all stains, such as rust, grease and 
Bookiet on requedt. oil, either from the hands or clothing, without injuring in 
a cranes the slightest. Also unsurpassed as a DRILLING 
NEW YorK | } SOAP. HAS NO EQUAL FOR AUTOMOBILES. 

crt For cleaning floors and walls, especially hard wood, it is 
invaluable. Does not injure the polish, but adds to the 
lustre. If your dealer does not keep it, send us his name 
Belting & Pac king ( a Led. | and address and we will we you a sample can free. ont tahelies oxtantt. ime diy sues ct 
Special attention given to export orders THE U.S. EMERGENCY CASE 


Manufacturers of high grade Rubber contains 18 articles, incteding Ientnoms, drvesings, cine: 
Belting, Diaphragms, Dredging Sleeves, all ing, compact etal cave and 


. » 4 ‘ ak * Stez ’ 
Emery Ww heels; Air prate, Seon | HOFFHEIMER SOAP COMPANY eT VAEHO" we will chowteliy sched Ge seat 
Suction and Garden Hose, etc., Mats, flee hilar tie: Gain Stnet. Cabin, Wane, Large Size, for Workshops, Offices, Mills, etc., $3.50 
Matting, Interlocking Rubber Tiling. burg, Cleveland, Denver, and San Francisco CHICAGO U. §, EMERGENCY CASE oe. 
Also manufacturers of moulded and 5 Weaver Bullting, Usten. B: ¥- 
or HATCH & BRITTIN, Wholesale Agents 


special rubber goods of every description. igh 1101 Wiatiron Butiding, New York 
Largest H Head Revenunce: Uthea Trust and Deposit Co., Uties, N. Y. 


Write Sor catalogue 
91-93 Chambers St., New York Series Turbine Pump : 
in the World SENT ON APPROVAL 


To INVESTIGATE Sarpetty Maw « gallons per, Toe largest plage (Si feet used wea! -/ TO RESPONSIBLE PEOPLE 
* Catalog No.2. 


nically correct orld. See Seientific American, August 19, 1905, 
1, taveteniy Byron Jackson Machine Works, San Francisco, Cal., U.S.A. d ug af 


= = Che : 
Pee = ae Pen 
OURYEA POWER CO.. 44-94 Aeyrud St.. Seen Pa. Guaranteed Finest Grade 14k. 
SOLID GOLD PEN 
To test the merits of 
The Scientific American 


Hosters. Pump- 
; as an advertising — 
yutiite, € Combined : , we ee your choice of 


Gasoline, Gas, Kerosene. : 
PB, for Catalogue. Fe 
Power Needs. _* 
CHARTER Gas enema ¢ co. Box 148. STEALING. A ae iM J Popular 
é' : ; Styles 
Bop Only, tw 
¥ = es =~ 
ey registered mail § cents extra) 


Cap ates, — Holder is made of finest 
om ten (10) : hard mpbber, Ee four 
en rts, fitt wit 
om size 14k, skeet pen, 
any fee lity desired — 
feeding device perfect. 


11 Joba 8, New Tork : 
phere estan Daas Bldg, | St, New e Hither style—Richly Gold 
Meunsted for presentation 


act aos bbe pees. tent air: as 
Sealas seca PWason auciee, mowuding te. purposes, $1.00 extra. 
ALE Co. Chicago, Di Grand Special Offer 


Sircycvce Co... Chieago, Di. 
You may the pen a week, if 


do det nd it as represented, 

Ruy as fine a value as you can 
secure for three times the , 

CT FROM MIN in im any other mabe if ~ 

sa evel 

paaeanne R.A. MARTIN, spel, soture it og a0 tal aaa 
ASBESTOS FIBRE | oFricz. st. paul suiLoinG Saf owt alr Bar epee Pil) 
tor Manufacturers oe ie 


220 B'way, New York. * e eT our 
The Youth’s Companion ae ohs a 


of Ladies’ st migie on right, Gen- 
EDITED TO ENTERTAIN AND INFORM EVERY meas tune ohio wai 
ee. = Safety Pocket Pen Holder sent 


free of charge with each Pen, 


Announcement for 1906 and Sample Copies of the Paper Free. ADDRESS 


Laughlin Mfg. Co. 


EVERY NEW SUBSCRIBER —— 
we ctanteneasisin on ite waa | PIN 


for nae wos ef 


1905, 
fs cheagne. . The Thanksgiving, Christmas and New Year's Double Numbers. 
natant aaa OT —4 SSS The “ Minutemen ” Célendar for 1906, in 12 colors and gol’ 
Manofacterers of FG. S mooring co. | As much reading i - the yur - would fill twenty octavo volumes. 
Tt | b227 
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$12,000 will be divided equally among Companiba subscribers who secure five 
other new subscriptions. Send for information. Re moncedentay | fi 
frosts, tort, low vet 
THE YOUTH'S COMPANION, BOSTON, MASSACHUSETTS. eae “ones 
today, tor 4: 
_ _ Booklet, Pineapples for 
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The Duplex Comptometer 


The result of 16 years of practical experience in the | 
making of adding machines, and the highest attainment 
in rapid adding and calculation devices. _It is scientifi- 
cally and mechanically accurate, and is operated by the 
simple touching, singly or all together, of one or more 
instantly responsive keys. Light and uniform key touch. 

a It adds, multiplies, divides and subtracts instantly and - 
“oA bye &Q noiselessly, Endorsed by the largest commercial and eee 
PSALLS SE manufacturing houses all over the world, 


Street. ° a for Literature and Trial Offer Felt & Tarrant Mig. Co., 52-56 Illinois Street, Chicago 























